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A. Body, engine and backhoe serial numbers 
A. Numeros de serie, du corps, du 
moteeret de le retroca veuse. 

Please provide the body, engine and backhoe serial numbers 
shown below when inquiring about your machine or ordering 
parts. 

Piere de fournir les numeros de serie du corps et du moteur 
decrits au-dessous quand vous demandez des informations ou 
commandez des pieces pour votre moteur. 

(T) Body serial number 

(2) Engine serial number 
(§) Backhoe serial No. 

(4) 1ST pump No. 

© LST motor No. 

(§) Cylinder No. 

( 7 ) Numero de serie du corps 

(2) Numero de serie du moteur 

(3) Numero de serie de pelle retrocaveuse 

(4) Numero de Pompe LST 

(5) Numero de Moteur LST 

(6) Numero de Cylindre 












Levier de commande de 
la pelle rMrocaveuse 

Outrigger lever 
Levier de commande 
des bdquilles 

Backhoe lever 
Levier de commande de 










B. Machine specifications — Dimensional (SAE J732) 

B. Caracteristiques de fa machine — Dimensions (SAE J732) 

Attachment used: KBT STD Bucket with Multi¬ 
coupler 


Accessoire utilise: Benne KBT STD a multi¬ 
coupler 



Item / Element 


KBT STD Buket with 

Multi - coupler 


A 

Overall operating height 

Hauteur de service hors tout 

in <mm> 

106.3 (2700) 


B 

Height to hinge pin 

Hauteur jusqu'4 /a charniere 

in (mm) 

130.1 (3305) 


C 

Overall height 

Hauteur hors tout 

Canopy, Rops/ Fops 
Capote en toile 

in (mm) 

106.3 (2700) 


Cabin, Rops/Fops 

Cabine 

in (mm) 

105.3 (2675) 


Di 

Overall length 

Longueur hors tout 

Without backhoe 

Sans pelle retrocaveuse 

in (mm) 

188.6 (4790) 


With Backhoe 

Avecpelle retrocaveuse 

in (mm) 

201.0 (5105) 


D* 

Overall length 

Transport posture 

Position de transport de 
longueur hors-tout 

Without backhoe 

Sans pelle retrocaveuse 

in (mm) 

187.6 ( 4765) 


With backhoe 

Avec pelle retrocaveuse 

in (mm) 

200.0 (5080) 


E 

Maximum dump angle 

Angle de decharge maximum 

degrees 

Degres 

50 


F 

Dump height, Without teeth 

Hauteur de decharge. $arts dent 

in (mm) 

104.7 (2660) 


G 

Reach, fully raised- Without teeth 

Portae, completement relev4. Sans dent 

in (mm) 

28.0 (710) 


H 

Maximum rollback at ground 

Reprise maximum au sol 

degrees 

Degrds 

44 


l 

Carry position 

Position de transport 

in (mm) 

15.0 (380) 


J 

Maximum rollback at carry position 

Reprise maximum en position de transport 

degrees 

46 


K 

Maximum rollback, fully raised 

Reprise maximum, complement releve 

degrees 

Degr4s 

58 

L 

Digging depth 

Profondeur de terrassement 

in (mm) 

1.97 (50) 


M 

Wheelbase 

Empattement 

in (mm) 

76.8 (1950) 


N 

Overall width without bucket 

Largeur hors tout sans godet 

Without backhoe 

Sans pelle retrocaveuse 

in (mm) 

71.7 (1820) 


With backhoe 

Avecpelle retrocaveuse 

in (mm) 

71.7 (1820) 


O 

Bucket width 

Largeur de godet 

in (mm) 

71.7 (1820) 


P 

Ground clearance 

Garde au sol 

in (mm) 

13.0 (330) 

Q 

Tread 

Voie 

in (mm) 

53.5 (1360) 


R 

Maximum grading angle Low/High 

Angle de gravissement maximum Bas/haut 

degrees 

Degr6s 

30/15 

s 

Angle of articulation 

Angle d‘articulation 

degrees 

Degr6s 

40 
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C. Machine specifications — Operational (SAE J732) 

C. Caracteristiques de la machine — Service (SAE J732) 


No. 

Item / Element 

Unit/L/n/fe 

KBT STD Bucket 
with Multi-coupler 


8 

Bucket capacity (Kubota STD) 

Capacite de godet (STD Kubota) 

cu.yd. (cu.m) 

0.75 (0.57) 


b 

Operating load — SAE RATING J818B 

Charge de service - CARACTERISTIQUES SAE J818B 

lbs. (kg) 

2000 (900) 


c 

Tipping load SAE rating 
Caractdristique SAE de 
charge de bascule 

Canopy type 

Type capote 
en toile 

without B.H. 

Sans B.H. 

lbs. (kg) 

4000 (1800) 


with B.H. 
AvecB.H. 

lbs. (kg) 

4630 (2100) 


Cabin type 

Type cabine 

without B.H. 

Sans B.H. 

lbs. (kg) 

5093 (2310) 


with B.H., 
AvecB.H. 

lbs.(kg) 

T 


d 

Tipping load 

Articulation angle: 0 degree 
Charge de bascule 

Angle d'articulation: 0 degrd 

Canopy type 

Type capote 
en toile 

without B.H. 

Sans B.H. 

lbs.(kg) 

4674 (2120) 


with B.H. 
AvecB.H. 

lbs. (kg) 

5445 (2470) 


Cabin type 

Type cabine 

without B.H. 

Sans B.H. 

lbs.(kg) 

6019 (2730) 


with B.H. 
AvecB.H. 

lbs. (kg) 

T 


e 

Lift capacity to maximum height 

Capacity de levage d la hauteur maximum 

lbs. (kg) 

3307 (1500) 


f 

Lifting capacity at ground level 

Capacite de levage au niveau du sol 

lbs (kg) 

4321 (1960) 


g 

Breakout force 

Force de rupture 

lbs.(kg) 

7165 (3250) 


h 

Raising time, No load 

Durde de relevage, Sans charge 

seconds 

secondes 

5.1 ±0.5 


' 

Lowering time. No load 

Durde d'abaissement,Sans charge 

seconds 

secondes 

3.4±0.5 


i 

Dump time. No load 

Durde de ddcharge.Sans charge 

seconds 

secondes 

1.0±0.3 


k 

Bucket tilt time, No load 

Durde d'inclinaison de godet, San s charge 

seconds 

secondes 

1.1±0.3 


' 

Loader clearance circle 

Perimdtre de sdcuritd de pelleteuse 

in (mm) 

314.2 (7980) 


m 

Tire clearance circle 

Pdrimdtre de sdcuritd de pneu 

in (mm) 

266.9 (6780) 


n 

Maximum traction force Low/High 

Force de traction maximum Bas/haut 

Ibw(kgf) 

7055 (3200) / 
1984 (900) 


0 

Maximum grading angle Low/High 

Angle de nivellement maximum Bas/haut 

degrees 

degrd 

30/15 

P 

Oscillation angle 

Angle d'oscillation 

degrees 

degrd 

8 

q 

Steering turns (L/R) 

Virages de direction (G/D) 


3.2/ 4.8 



Static stability 

Stabilite statique 

Front tire off ground 

Pneu avant ddcolld du sol 

degrees 

degrd 



Rear tire off ground 

Pneu arridre ddcolld du sol 

degrees 

degrd 



Side way Stroight/Articlate 

Laterale Droit/articulation 

degrees 

degrd 

40/38 
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No. 

Item / Element 

Unit /Units 

KBT STD Bucket 
with Multi-coupler 


Noise level 

Niveau de bruit 

Operator's ear, Canopy/ Cab 

Oreille de i'opSrateur 

dB (A) 

10001 ~ : 88/93 

20001 ~ : 

At 23 ft (7 m) 

A 7 m 

dB<A) 

10001 ~ : 

20001 - : 


Travel speed 

Vitesse de deplacement 

High range 

Gamme haute (Hi) 

mile/h (km/h) 

10.7 (17.5) 

Low range 

Gamme basse (Lo) 

mile/h (km/h) 

4.3 (7.0) 

u 

Cycle time (V shift loading) 

Duree de cycle (chargement de decalage V) 

second 

seconde 

31.8 

V 

Working capacity (V shift loading) 

Capacite de travail (chargement de decalage V) 

ydVh (mVh) 

107.3 (75) 


Machine operating weight 
Poids d'operation de 
la machine 

Canopy type 

Type capote 
en toile 

without B.H. 

Sans B.H. 

lbs. (kg) 

7890 (3580) 

with B.H. 
AvecB.H. 

lbs. (kg) 

8450 (3833) 

Cabin type 

Type cabine 

without B.H. 

Sans B.H. 

lbs. (kg) 

8345 (3785) 

with B.H. 

Avec B.H. 

lbs. (kg) 

8895 (4035) 

X 

Axle load, Front 

Weight distribution 

Charge sur essieu 
nominate, Avant 

Canopy type 

Type capote 
en toile 

without B.H. 

Sans B.H. 

lbs. (kg) 


with B.H. 
AvecB.H. 

lbs. (kg) 


Cabin type 

Type cabine 

without B.H. 

Sans B.H. 

lbs.(kg) 


with B.H. 

Avec B.H. 

lbs. (kg) 


Axle load. Rear 

Weight distribution 

Charge sur essieu 
nominate, Arriere 

Canopy type 

Type capote 
en toile 

without B.H. 

Sans B.H. 

lbs. (kg) 


with B.H. 
AvecB.H. 

lbs. (kg) 


Cabin type 

Type cabine 

without B.H. 

Sans B.H. 

lbs. (kg) 


with B.H. 

Avec B.H. 

lbs. (kg) 





D. Machine specifications — Systematical 
D. Caracteristiques de la machine — Systematiques 


Machine Model / Modele de machine 

R510 (B) 

Engine 

Moteur 

1. Manufacturer & model 

Fabricant et module 

V2203-DI-BDW V2203-BDW 

S/ N 0~ S/N - S/ N 0~ S/N - 

2. Type 

Type 

Water-cooled, 4-stroke Nat. aspirated diesel 

Diesel 4 temps, aspiration nat., refroidi par eau 

3. Power output Gross-SAE J1349 HP(kW)/rpm 

Puissance Brute-SAE J1349 

49.3 (36.8) 

JISD1005 DC m 

JISD1005 PS (kW)/rpm 

45 (33.1) 

4. Number of cylinders 

Nombre de cylindre 

4 

5. Bore & stroke in. (mm) 

Alesage et course 

3.43x3.64 (87x92.4) 

6. Total displacement in 3 (cc) 

Cytindr&e totale 

134.1 (2197) 

7. Max. torque Gross - SAE J1349 at 2600 rpm (Rated) 

Couple maximum 

110.6 (15.3) 

8. Fuel consumption Ibs/h.p.h. (g/ps.h) 

Consommation de carburant at 2600 rpm (Rated) 

0.36 (165) 0.42 (190) 

9. Battery (Volt x Amps capacity) 

Batterie (Volt x capacite d'ampere) 

12V x 56 Ah 12V x lOOAh 

10. Alternator (Volt x Amps capacity) 

Alternateur (Volt * capacity d'ampere) 

12V x 540W 


b. Clutch & Transmission 


Embrayage et Boite de vitesses 


1. Type of transmission 

Automatic Load Sensing Transmission 

Type de boite de vitesses 

Boite de vitesses a detection de charge automatique 

2. Speed stage (F/R) 

2 (High and low) 

Gamme de vitesse (Av/Ar) 

(Haute et basse) 


c. Steering system 
Systeme de direction 


1. Type 

Type 

Articulated frame, full hydraulic power, orbitrol, center pivot 
Chassis articule, assistance hydraulique totale, pivot central, orbitrol 

2. Actuator 

Mdcanisme de commande 

One, double acting cylinder 

Un vdrin b double action 


d. Braking system 
Systeme de freinage 


1. Type of service brake 

Hermetically sealed, self-adjusting wet disk brake 

Type de frein de service 

Frein d disque auto-ajustant hermetiquement scelle 

2. Service brake capacity: Braking dis tance 

16.4' (5m) > 

Capacite du frein de seruice: Distance de freinage 

3. Type of parking brake 

Negative brake 

Type de frein de stationnement 

Frein negatif 

4. Parking brake capacity 

15 degree 

Capacitedu frein de stationnement 


e. Tires 


Pneus 


1. Type 

Tubeless 

Type 

Sans chambre (Tubeless) 

2. Size, Air pressure 

15.5/ 70-18-8, 31.3 psi {2.2 kgf/cm 2 ) 

Taille, Pression d'air 
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f. 

Suspension system 

Systeme de suspension 




1. Type 


Frame oscillation 


Type 


Oscillation du chassis 


2. Oscillation angle 

degrees 



Angle d'oscillation 

degres 


g 

Hydraulic system 

Systeme hydraulique 




1. Type of control valve 


Closed center 


Type de soupape de commande 


Centrale, fermde 


2. Type of pump 


Gear pump 


Type de pompe 


Pompe £ engrenages 


3. Pump capacity (Main), GPM (L/min), Theoretical 



(Steering, loader, Backhoe) 


1.40 in* (22.9 cc/rev) x 2600 


Capacite de pompe (principale). GPM (L/min) 

(direction, pelleteuse, pelle retrocaveuse), ThSorique 

15.7 GPH (59.54 1 /min) 


4. System main relief valve 
set pressure at bench 

Pression de reglage du clapet de 

Loader & backhoe 
Pelleteuse et pelle 
retrocaveuse 

2490 + 40 psi (175 ±3 kgf/cm 2 ) 


Steering 

2490 ± 40 psi (175 ±3 kgf/cm 2 ) 

decompression principal du 


systeme sur banc d-essai 

Direction 


Front shovel bucket (SAE J742) 
Godet avant (SAE J742) 

• KBT type 

• Type KBT 


Code No. 

No. de code 

Width 

Largeur 

Capacity Capacite 

Weight 

Poids 

Application 

Utilisation 

SAE heaped 

Mise en tas SAE 

68891-7731-0 

71.65 in 
(1820 mm) 

0.75 yd 3 
(0.57 m 2 ) 

442 ibs 
(200.5 kg) 

Standard 


Backhoe bucket 
Godet pelle retrocaveuse 

• KBT type 

• Type KBT 


Code No. 

No. de code 

Width 

Largeur 

Capacity Capacite 

Weight 

Poids 

Application 

Utilisation 

Struck 

Arasement 

C.E.C.E. heaped 
Mise en tas 
C.E.C.E 

SAE heaped 
Mise en tas 
SAE 

68741-66815 

14.17 in 
(360 mm) 

0.052 yd 3 
(0.04 m 3 ) 

0.06 yd 3 
(0.045 m 3 ) 

0.065 yd 3 
(0.05 m 3 ) 

99.2 Ibs. 

(45 kg) 

R510 Narrow 

R510 Etroit 

68741-66826 

17.72 in 
(450 mm) 

0.065 yd 3 
(0.05 m 3 ) 

0.08 yd 3 
(0.058 m 3 ) 

0.09 yd 3 
(0.07 m 3 ) 

110.2 Ibs. 

(50 kg) 

R510 STD 


Counter weight 

STD: 1102 lbs (500 kgf), Optional: 1653lbs (750 kgf) 


Contrepoids 

Standard: 1102 lbs (500kgf), en option: 1653 lbs (750 kgf)s 





E. Quantity table of water and oil 

Tableau de la quantite d'eau et d'huile 


■ Select the grade by referring to the table. 

■ Choisir la classe d’appres le tableau. 


Replenish place 

Kind of fuel, oil and water 

Capacity 

Vicosity No. classified by temperature 

Emplacement de 

L’ approvisionnement 

Sorte de carburant, 
huiles. eau 

Capacite 
USgal. (C) 

Numdros de viscosife classifies par temperatures 




R510 (B) 


Fuel tank 

Diesel fuel 

15.9 

F:11.4us gal (43 2) 

Plein: 11.4 usgal (43 2) 

Reservoir a carburant 

Huile diesel 

(60) 

5:2.25 us gal (8.5 2 ) 

Vide: 2.25 usgal (8.5 2 ) 

Engine oil pan 

Engine oil 

1.59 

Gauge center 

Cuvette-carter a 
huile du moteur 

Huile moteur 

(6.0) 

Centre de la jauge 

Front axle differential case 



2.91 


Carter d’engrenages 
differentials de I'essieu avant 

Huile moteur 

Huile engrenage 

(11.0) 

In Hirakata Factory, Engine oil is filled to S/N 

10001 ~ S/N 20099, from S/N 20100, gear oil is 






Rear axle differential case 

Carter d'engrenages 
differentials de I'essieu arriere 

Engine oil 

Huile moteur 

Huile engrenage 

3.00 

(11.3) 

When LSD is installed, gear oil M80B or 
equivalent should be used. 

Hydraulic system 
(without backhoe) 



15.85 


Circuit hydraulique 
(Sans pelle retrocaveuse) 



(60) 


Hydraulic system 
(with Backhoe) 

Engine oil 

17.2 

Refer to recommended oils 

Circuit hydraulique 
(Dvec retrocaueuse) 

Huile moteur 

(65) 

Se referer au tableau d'huile et de graisse de 
lubrication recommandies. 

Hydraulic oil tank 



12.95 


Reservoir d'huile hydraulique 



(49) 


Brake fluid cup 

Hydraulic oil 

0.10 

Hydraulic oil ISOVG 32 

Circuit de ftuide du frein 

Huile hydraulique 

(0.4) 

Huile hydraulique ISO VG 32 

Grease nipple 

Grease 



Bout de graissage 

Graisse 



Radiator 

Water 

1.90 


Radiateur 

eau 

(7.2) 


Reserve tank (Reservoir) 

Water 

eau 

0.26(1.0) 



Note: New machine delivery condition from factory. 
Fuel: No. 1-D (ASTM, D975) 

Water: Includes anti freeze of 55% 

Engine oil: Kubota genuine oil, SAE 10W30 


Note: Condition de livraison de machine neuve en sortie d'usine. 
Carburant: No. 1-D (ASTM. D975) 

Eau: Contenant 55% d'antigel 

Huile moteur: huile d'origine Kubota SAE10W30 
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F. Routine Check Chart 

Points de Verification Courante 


No. 

Check Points 

Points de verification 

LU 

Parts that has trouble during previous use: check 

Pieces ayant provoque un trouble au cours de I'operation 

m 

Check cooling wate 

quantity in radiator and replenish as necessary. 

Quantile d'eau de refroidissement dans le radiateur et proce 
I’alimentation, si necessaire. 

13] 

Check fuel and 
oil quantity and 

® Check engine oil level meter and replanish as 
necessary. 

Quantite de 
carburant et 

© Verifier le niveau d'huile moteur, et pro: 

1'alimentation, si necessaire. 


replenish as 
necessary 

© Check operating oil level meter and replanish as 
necessary 

verifier 

@ Verifier le niveau d’huile moteur, et proi 
I'alimentation, si necessaire. 



(D Check fuel level meter and refuel as necessary. 


© verifier le niveau d'huile moteur, et pro« 
I'alimentation, si necessaire. 



© Brake fluid cup. 


© Verifier et approvisionnement en huili 
fluide du frein. 

a 

Greasing 

® Shovel frame attachment pin. 

Graissage 

© Axe de fleche de chargeur 



© Bucket attachment pin. 


@ Axe du godet 



@ Bucket link pin. 


© Goupille de licuison du godet 



© Tilt link pin. 


© Goupille de maillon d’inclinaison 



© Tilt cylinder bottom pin. 


© Goupille de partie inferieure de mailoi 



© Lift cylinder rod pin. 


© Goupille de bielle du cylindre de levag 



© Lift cylinder bottom pin. 


® Goupille de partie inferieure de cylind 

a 

Universal joint; grease 

Joint universal: graisse 

m 

Center pin: grease 

Goupille Du centre: graisse 

m 

Articulate shaft: grease 

Arbre d'articulation: graisse 

sr 

Steering cylinder pin: replenish 

Goupille de cylindre de direction: proceder 

a 

Check inflation and wear or damage to tires, check for loosened bolts. 

Verifier le gonflage I'usure et I’etat des pneus, 

Verifier le serrage des boulons 


Check radiator fins for clogging. 

Treillis de radiateur 

03 

Check the parking brake lever. 

Verifier du levier du frein de stationnement. 

m 

Check the brake pedal. 

Verifier le pedale de frein 

Mi 

Check function of steering wheel 

Verifier le fonctionnement du volant de direction 

33 

Check bolts and nu 

s for tightness, retighten as necessary. 

Verifier I’etat de serrage des boulons et ecrous, les resserrer 

01 

Check for cable breakage, short circuit, or terminal looseness. 

Rechercher toute presence de: interruption de cable, court-c 
de bornes 

Elf 

Stain, damage of number plate or SMV emblem 

Salete ou endommagements de la plaque de numero: verific 

Mi 

Check the lamps and meters. 

Verifier des lampes et des compteurs. 

01 

Testing ihe horn. 

Essai de I’avertiseur sonore. 

31 

Oil and water leakage 

Fuite d'huile ou d’eau 

Eg 

Greasing 

© Swing case 1 

Graissage 

(L Carter de pivot 


(Backhoe) 

(2) Swing bracket 2 

Retroceveuse 

© Ferrure de pivotement 



@ Swing bracket 1 


© Ferrure de pivotment 



© Boom mounting pin 1 


© Goupille de montage de la fleche 



© Boom cylinder bottom pin 1 


© Goupille inferieure du verin de la flee 



© Dipperstick cylinder bottom pin 1 


© Goupille inferieure du verin 



© Boom cylinder rod pin 1 


(7 Goupille de la tige du verin de la fleet 



© Dipperstick cylinder rod pin 1 


© Goupille de la tige du v£rin du bras 



© Dipperstick mounting pin 1 


(9 Goupille de montage du bras 



JC|) Bucket cylinder bottom pin 1 


10; Goupille inferieure du v£rin du godet 



© Bucket cylinder rod pin 1 


11 Goupille de la tige du v£rin du godet 



@ Bucket mounting pin 1 


IJf Goupille de la tige du verin du godet 



@ Bucket link pin 1 


■13. Goupille de la tige du verin du godet 



@ Bucket link pin 1 


1 {, Goupille de la tige du verin du godet 

W 

Greasing the sliding section of the slide frame 2 

Section coulissante du chassis de coulissement 












































G. Periodic Check and Maintenance Chart 

Tableau d'entretien et de verification periodique 


No. 

Inspection interval (hourmeter) 

Interval (/'inspection (Chronombtre) 

Item n. 

Piece 

First 35 hrs 

A u bout des 35 premieres 

First 100 hrs 

Au bout des 100 premieres 

First 500 hrs 

Au bout des 500 premieres 
heures 

Maintenance every 50 hrs 

Toutes les 50 heures 

Maintenance every 100 hrs 

Toutes les 100 heures 

Maintenance every 200 hrs 

Toutes les 200 heures 

Maintenance every 250 hrs 

Toutes les 250 heures 


m 

Check battery liquid level. 

Controle niveau d‘Electrolyte de la 
batterie. 




0 





0 

Drain of the fuel tank 

Vidange du reservoir d carburant. 




0 




m 

Change engine oil 

Vidange de I'huile moteur. 





□ ! 



a 

Replace engine oil filter 

Rempiacement de la cartouche de 
filtre a huile. 

*□ 





□ 



a 

Change, check and replenish 
oil in front axle differential 

case. 

Vidange, changer et Ajouter de 
I'huile du bolder du defferentiel 
d'essieu avant. 



*□ 






m 

Change, check and replenish 
oil in rear axle differential case. 

Vidange, changer et Ajouter de 
I’huile du bolder du defferentiel 
de pont arriere. 









m 

Check for fan belt tension and 
adjust as necessary. 

Contrdl et reglage de la tension de 
la courroie de ventilateur. 






0 



a 

Clean and check air cleaner 
element, and change if 
necessary. 

Nettoyer et controler fdldment de 
filtre a air. 




0 


A 



IS 

Change operating oil. 

Vidange de I'huile du reservoir 
hydraulique. 



*□ 






M 

Change LST oil filter element. 

Remplacer Idlement de fibre d'huile 
hydraulique. 









S3 

Clean and change hydraulic oil 
suction filter. 

Rempiacement du filtre d‘aspiration 
d'huile hydraulique. 



*□ 






01 

Change fuel filter cartridge 

Rempiacement de la cartouche de 
filtre a carburant. 









W 

Check alternator, starter motor. 

Verifier le demarreur, I'alternceteur 









US | 

Change cooling water 

Rempiacement de I'eau de 
refroidissement. 

Twice a year (spring and autum) Deux fois par i 

m\ 

Check and change radiator 
hose and loosen band 

Verifier et changer les durites de 
radiateur et les colliers qui sort 
desserer. 






0 


p 

Mj 

Change fuel pipe 

Remplacer tuyau a essence. 









m\ 

Change rubber hose in 
hydraulic system 

Remplacer durite caout chouc du 
systeme hydraulique. 









os 

Check and retighten the wheel 
bolts in the first lOOhrs. after 
exchanging tires. 

Verifier et reserrer moyeux et ecrous 
de roues aprds avoir change les 
pncees- 


*0 





0 


El! 

Check the damage of electrical 
circuit and the looseness of the 
coupler. 

Verifier le aablage electrique pour 
dommage et connexion desserrees. 










* 0 : Check and clean for the first time 0 : Check and replenish *□: Rep I 

Nettoyer et rempiacement Verification et completer Rem 

pour la premiere lois pour 






















H. Backhoe Routine Maintenance 

Entretien courant de la retrocaveuse 



Routine maintenance items are 
as follows. 

A) Apply grease -►- 

(I •—■ 16 indicate the greasing points. 

B) Check oil leakage. l::_z£> 

a Control valve 

c: Piping block 
'd. Lock cylinder 

C) Check bolts and nuts looseness. 


'I; Swing cylinder 
Mi) Spline boss 
'ill; Bearing nut 
'jv; Bucket tooth 

D) Check sliding hoses condition. 


Les organes pour un entretien 
courant sont les suivantes. 

A) Appliquer de la graisse -*- 

■M —16 indiquent les points de grais- 
sage. 

B) Verification de fuites d'huile r~^> 

a Soupape de commande 
b Bloc des tuyauteries 
c Bloc des tuyauteries 
d Verin de verrouillage 

C) Verification du desserrage des 

boulons et des Serous -► 

l,i Verin de rotation 
Ml) Nervure du pivot 
lii ) Ecrou d’appui du roulement 
! iv) Dents du godet 

D) Verification de la condition des du- 

rites de coulissement . 




■ Recommended oils, fuel, grease and adhesives 
Huiles, graisse et adhesif recommandes 



Coverage 

Application 

Viscosity 
grade 
Indice de 
viscositi 

Shell 

Mobil 

Exxon 

MIL standard 
Normes MIL 

Engine oil 

Huile moteur 

Winter time or for low 
temperature area 

En hiver, ou dans les 
regions a basse temperature 

SAE 

10W 

Shell Rotella T 10W 
Shell RimulalOW 

Mobil Delvac 1310 

XD-3 10W 

XD-3 Extra 10W 

MIL-L-2104C 

MIL-L-2104D 

SAE 

20W 

Shell rotella T20W-20 
Shell Rimula 20W-20 

Mobil Delvac 1320 

XD-3 20W-20 

XD-3 Extra 20W-20 

Summer timer or for high 
temperature area 

En ete ou dans les regions 
a temperature 6levde 

SAE 

30 

Shell Rotella T30 

Shell Rimula 30 

Mobil Delvac 1330 

XD-3 30 

DX-3 Extra 30 

SAE 

40 

Shell rotella T40 

Shell Rimula 40 

Mobil Delvac 1340 

XD-3 40 

XD-3 Extra 40 

SAE 

50 

Shell Rimula 50 

Mobile Delvac 1350 


For all season 

Pour toutes les saisons 

Multi- 

type 

Shell rotella T15W 


XD-3 15W-40 

XD-3 Extra 15W-40 

_ 

Grease, Graisse 

- 

Shell ALVANIA EP2 

Mobilux EP2 

BEACON Q2 

- 

Fuel 

Carburant 

Wintertime or low 
temperature area 

En niver, ou dans les 
regions a basse temperature 


No. 1 -D (ASTM, D975) grade diesel fuel 

Huile legere no 1-D {ASTM, D975) 



All season 

Pour toutes les saisons 

No. 2-D (ASTM, D975) grade diesel fuel 

Huile legere no 2-D (ASTM. D975J 



[Remarks] [ Remarques ] 

• Engine oil should be MIL-L-2104B/2104C or have properties • Pour le moteur, ilfautde I'huile MIL-1-2104B/2104C ou une 
of API classification CC/CD grade. huile ayant les properties de la classe API, grade CC/CD. 

It cannot be guaranteed against any problem caused by use of fuel and lubrication oil and grease that are not specified. 

// est impossible d'offrir une garantti en cas de d£g£ts occasionnes par I’emploi de carburant, de lubrifiant ou de graisse qui ne 
correspondraient pas aux specifications donnees ci-dessus. 
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Adhesive brands 

• Refer to the table below in using adhesives. 
(Japan 1985) 


''"-'•^Classification 

Items 

Liquid packings 

Screw-locking agents 

Adhesives 

Conditions 

• Metal to metal sealed surface 

• Asbesto packing sealed 
surface 

Sealing surfaces of 
asbestos packings 

To prevent screw 
loosening 

For joining synthetic 
rubber 

Location 

Reduction gear and case 

Tank and cover 

Bolts and nuts 

Rubber/cushion 


Product No. 

Three Bond No. 2 
(#1102, Yellow) 

Three Bond No. 4 
(#1104, Gray) 

Locktight 271 or 262 

Locktight 420 

Brand 

Properties 

Non-dry 

Semi-dry, 

visco-elasticity 

Highly Strong 

Instantaneous bonding 


Manufacturer 

Three Bond 

Japan Lock tight 


Marques d'adhesifs 

• Pour I'emploi d'adhesifs, se referer au tableau ci-dessous: 
(Japon 1985) 


''-.^C/assemen( 

Articles 

Joints iiquides 

Buteurs 

Adhdsifs 

Conditions 

• Surfaces etaches (metal 
contre metal) 

• Surfaces etanches 

1garnitures amiante) 

Surfaces etanches des 
garnitures d'amiante 

Pour empgcher les vis de 
se desserrer 

Pour joindre les 
caoutchoucs 
synthbtiques 

Emplacements 

Engrenage demultiplicateur et 
boitier 

Reservoir et couvercle 

Boulons et ecrous 

Caoutchoucs et 
coussins 


Produit No 

"Three Bond No. 2 
(@ 1102, jaune) 

"Three Bond No. 4 
(@1104, gris) 

Locktight 271 ou 262 

Locktight 420 

Marque 

Propietes 

Non-sec 

Semi-sec, 

visco-elasticite 

Grande robustesse 

Connexion 

instantande 


Fabricant 

Three Bond 

Japan Locktight 




J. Tightness torque/. Coupie de serrage et adhesifs 

(1) Piping screw Vis du tuyau 


Thread size 
(piping screw) 

Cote du pas 
(vis du tuyau) 

Tightness torque 
Couple de serrage 

N.m 

kgf.m, ft.lbf 

Wrench size 
(reference) 

Remarks 

Remarques 

Union nut section 

Ecrou d'accouplement 

Taper thread section 

Pas du diet 

Dimension de la cfe 
(reference) 


1/8" 

7.8 ~ 11.8 N.m 

0.8 ~ 1.2 kgf.m, 5.8 ~ 8.7 ft-lbf 

14.71 -19.61 N.m 

1.5 - 20 kgf.m, 10.85 - 14.47 ft.lbf 

0.67 in 
* 17 mm 


1/4" 

24.5 ~ 29.4 

2.5 — 3.0, 18.1 -21.7 

36.3 - 44.1 

3.7 - 4.5, 26.8 - 32.5 

0.75 in 
* 19 mm 


3/8" 

49.0-53.9 

5.0-5.5, 36.2-39.8 

39.2 - 49.0 

4.0 - 5.0, 28.9 ~ 36.2 

0.87 in 
* 22 mm 


1/2" 

58.8 - 63.7 

6.0 ~ 6.5, 43.4 - 47.0 

49.0 - 68.6 

5.0 - 7.0, 36.2 - 50.6 

1.06 in 
* 27 mm 


3/4" 

117.7-127.5 
12.0-13.0, 86.8-94.0 

127.5-147.1 
13.0-15.0, 94.0-108.5 

1.42 in 
* 36 mm 


1" 

137.3 —147.1 
14.0-15.0, 101.3-108.5 

147.1 -166.7 
15.0-17.0, 108.5-123.0 

1.61 in 
* 41 mm 



(Note) * Wrench sizes may differ dipending on the manufacturers and thread diameters. 
(Note) * La dimension des cfes peut verier suivant les fabricants et le diametre du pas. 


(2) Joint bodies Corps du joint 


Thread size 
(piping screw) 
Dimension du tilet 
(vis du tuyau) 

Tightness torque 
Couple de serrage 

N.m 

kgf.m, ft.lbf 

Wrench size 
(reference) 
Dimension de la cfe 
(reference) 

Remarks 

Remarques 

Steel pipe (O.D.) 
Conduit d'acier (D.E.) 

(tapered thread) 

PT (filet conique) 

PS (straight thread) 

PF (filet droit) 

1/8" 

19.6-29.4 N.m 

2.0 - 3.0 kgf.m, 14.5 - 21.7 ft.lbf 


* 0.67 in 

17 mm 

*When in 
steel pipe 
is in use. 

*En cas 

demploi 

dun 

conduit 

d'acier. 

0.31 in 

8 mm 

1/4" 

36.3-44.1 

3 7-4.5, 26.8-32.5 

W/O-ring 

Avec/joint torique 
W/O-Ring 

58.8 - 78.5 N.m 

6-8 kgf.m, 43.4 - 57.9 ft-lbf 

* 0.75 in 

19 mm 

0.47in 
12 mm 

3/8” 

39.2-49.0 

4.0 - 5.0, 28.9 - 36.2 

W/O-ring 

Avec/joint torique 
W/O-Ring 

78.5 - 98.1 N.m 

8-10 kgf.m, 57.9-72.3 ft.lbf 

* 0.91 in 

23 mm 

0.59 in 
15 mm 

1/2" 

49.0 - 68.6 
5.0-7.0,36.2-50.6 

W/O-ring 

Avec/joint torique 
W/O-Ring 

117.7 -137.3 N.m 

12-14 kgf.m, 86.8-101.3 ft.lbf 

* 1.02 in 

26 mm 

0.63 in 
16 mm 


(3) Nuts Ecrous 


Steel pipe size (O.D. x I.D. x 
Thickness) 

Cote du conduit d’acier 
(dimension interne externe et 
epaisseur) 

Tightness torque 

Couple de serrage 

N.m 

kgf.m, ft.lbf 

Spanner size (reference) 
faille de la de (reference) 

Remarks 

Remarques 

0.31 x 0.24x0.04 in 

29.4 - 39.2 

* 0.67 in 


08x6x1 mm 

3.0-4.0,21.7-28.9 

17mm 


0.39 x 0.28 x 0.06 in 

39.2-44.1 

* 0.75 inn 


010x7x1.5 mm 

4.0-4.5, 28.9-32.5 

19 mm 


0.47 x 0.35 x 0.06 in 

012 x 9 x 1.5 mm 

53.9 - 63.7 

5.5 - 6.5, 39.7 - 47.0 

* 0.83 inn 

21 mm 

* When sleeve nut is in use 

* En cas d’emploi dun conduit d'acier 

0.63 x 0.47 x 0.08 in 

88.3 ~ 98.1 

* 1.14 inn 

0l6x 12x2 mm 

9.0-10.0, 65.1 -72.3 

29 mm 


0.71 x 0.55x0.08 in 

127.5- 137.3 

* 1.26 in 


018 x 14 x 2 mm 

13.0-14.0,94.0-101.3 

32 mm 


1.07x0.85x0.11 in 

235.4 - 254.97 

* 1.61 in 


027.2x21.6x2.8 mm 

24.0-16.0, 173.6- 188.1 

41 mm 
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(4) Tightness torque of bolts and nuts 

• Refer to the tightness torque table below. 


Couple de serrage des ecrous et boulons 

• Se rdferer & la table des couples de serrage ci-dessous. 


\ Bolts, Nuts 

\ Boulons. Ecrous 

4T0 

7T 0 

9T 0 

Nominal Dia. \ 

Dia. nominal \ 

SS41 

S40C, S45C 

SCr4 

M6 

7.8—9.3 N.m 

0.80—0.95kgf.m, 5.8—6.9ft-lbf 

9.8—11.3 N.m 

1.00-1.15kgf.m, 7.2—8.3ft-lbf 

12.3-14.2 N.m 

1.25-1 45kgf.m, 9.0—10.5ft.lbf 

M8 

17.7—20.6 N.m 

1.80—2.1 Okgf.m, 13.0-15.2ft.Ibf 

23.5-27.5 N.m 

2.40—2.80kgf.m, 17.4—20.3ft-lbf 

29.4-34.3 N.m 

3.00—3.50kgf.m, 21.7—25.3ft.lbf 

M10 

39.2-45.1 N.m 

4.00—4.60kgf.m, 28.9—33.3ft.Ibf 

48.0-55.9 N.m 

4.90—5.70kgf.m, 35.4—41,2ft.lbf 

60.8-70.6 N.m 

6.20—7.20kgf.m, 44.8—52.1 ft-lbf 

M12 

62.8-72.6 N.m 

6.40—7.40kgf.m, 46.3—53.5ft-lbf 

77.5—90.2 N.m 

7.90—9.20kgf.m, 57.1-66.5ft.lbf 

103.0-117.7 N.m 

10.50-12.00kgf.m, 75.9—86.8ft.lbf 

M14 

107.9-125.5 N.m 

11.00-12.80kgf.m, 79.6—92.6ft.lbf 

123.6—147.1 N.m 

12.60-15.00kgf.m, 91.1—108.5ft.lbf 

166.7—196.1 N.m 

17.00-20.00kgf.m, 123.0—144.7ft.lbf 

M16 

166.7-191.2 N.m 

17.00—19.50kgf.m, 123.0-141 Oft-lbf 

196.1-225.6 N.m 

20.00—23.00kgf.m, 144.7-166.4ft-lbf 

259.9—304.0 N.m 

26.50-31.OOkgf.m, 191.7-224.2ft-lbf 

M18 

245.2-284.4 N.m 

25.00—29.00kgf.m, 180 8—209.7ft.lbf 

274.6-318.7 N.m 

28.0—32.50kgf.m, 202.5—235.1ft.lbf 

343.2-402.1 N.m 

35.00-41 OOkgf.m, 253.2—296.5ft.lbf 

M20 

333.4-392.2 N.m 

34.00—40.00kgf.m, 245.9—389.3ft-1 bf 

367.7-431.5 N.m 

37.50—44.00 kgf.m, 271.2—318.2ft-lbf 

490.3-568.8 N.m 

50.00-58.00kgf.rn, 361.6—419.5ft.lbf 


(4) Types and materials of bolts and nuts Differents modeles de boulons et d'ecrous. materiaux 


[Hex. bolts] 
[Boulons $ 6 pans] 


Types 

Modeles 

Material 

Materiaux 

Tensile strength 

Force de tension 

Hardness 

Duretd 

Bolt head marking 

Reperage a la tete du bouton 

4T 

SS41 

Over 392 MPa (4000 kgf/cm 2 . 56892 lbf/in 2 ) 
Au-dessus de 

HrB 

62-98 

0 

No mark or marked 4 

Pas de repere ou repdre 4 

7T 

S40C S45C 

Over 686 MPa (7000 kgf/cm 2 , 99561 lbf/in 2 ) 
Au-dessus de 

HrC 

20-28 

O 

Marked 7 

Repdre 7 

9T 

SCr4 

Over 882 MPa (9000 kgf/cm 2 , 128007 lbf/in 2 ) 
Au-dessus de 

HrC 

28-34 

0 

Marked 9 

Repere 9 
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^S/N 20014- 


No. 

Code No. 

No. de code 

Location to use 

Emplacement pour usage 

pcs/un 

Pcs/uni 

! 

68891-64730 

Main Pump - Priority Valve 

Pompe principale - Soupape de priorite 

1 

2 

68891-64670 

Priority Valve - Steering Controller 

Soupape de priorite ~ Controleur de direction 

1 

3 

68891-62780 

Priority Valve - C/V 

Soupape de priorite ~ C/V 

1 

4 

68881-34910 

Steering controller 

Controleur de direction 

2 

5 

68881-64314 

Charge pump ~ HL valve 

Pompe de charqe ~ Soupape HL 

1 

6 

68881-63730 

C/V T port - Return pipe 

Orifice T C/V - Tuyau de retour 

1 

7 

68881-64140 

LST pump ~ LST motor 

Pompe LST - LST moteur 

2 

8 

68881-64420 

Charge pump - LST filter flange 

Pompe de charge ~ Bride de filtre LST 

1 

9 

68881-64520 

LST filter flange - Charge pump 

Bride de filtre LST - Pompe de charge 

1 

10 

68881-32714 

Charge pump - Parking brake 

Pompe de charge - Frein de stationnement 

1 

11 

68881-73120 

Lift cylinder 

Verinq de levage 

4 

12 

68881-73320 

C/V - Tilt cylinder 

C/V - Verin de tilt 

2 

13 

68881-63970 

Carry over hose 

Durite de transport 

1 

T 

68881-63990 

Hose B. H. 

Tuyau de B. H. 

1 

15 

68869-68120 

C/V coupler 

C/V coupleur 

1 

16 

68849-68362 

Outrigger 

Stabilisateur 

2 

17 

68849-68362 

Outrigger 

Stabilisateur 

2 

18 

68817-68450 

B. H. Slide section 

Section de glissement de B. H. 

1 

19 

68817-68540 

Bucket block 

Bloc de godet 

2 

20 

68817-68550 

Arm cylinder 

Verin de bras 

1 

21 

68817-68560 

Arm cylinder 

Verin de bras 

1 

22 

68817-68630 

Boom block 

Bloc de fleche 

2 

23 

68817-68640 

Boom cylinder 

VSrin de fleche 

1 

24 

68817-68650 

Boom cylinder 

1 











L. Parts Weight 
Poids des pieces 


Part name / Nom de piece 

R510 (B) 

It A-LST system/Systeme LST 

1 LST pump /LSTpompe 

121.4 (55.2) 

2 LST motor/LST moteur 

58.3 (26.5) 

3 Filter flange assy /Ens. bride a filtre 

5.9 (2.7) 

4 HLP control valve assy /Ens. distributeur 

2.4 (1.1) 

5 Oil cooler/ Refroidisseur 

14.7 (6.7) 

6 Suction filter/F//fre de succion 

6.4 (2.9) 

III Power Train/Groupe motopropulseur/Kraftiibetragung 

1 Rear differential axle assy IE ns. pont arriere 

418 (190) 

2 Reduction gear case assy /Ens. transmission 

66 (30) 

3 Universal joint/Jo/nf de cardan 

26.4 (12) 

4 Front differential azle assy lEssieu avant complete 

407 (185) 

5 Tire assy /Ens. pneu 

169.4 (77) 

IV Hydraulic system/Systeme hydraulique 

1 Tandem gear pump assy/Pompe pignon 

12.1 (5.5) 

2 Loader control valve assy /Valve de controle du dhorgeur 

14.3 (6.5) 

3 Backhoe control valve assy/Valve de controle de la retro cauceese 

44 (20.0) 

4 Steering controler assy/Valve de direction 

17.6 (8.0) 

5 Lift cylinder assy/ Cyl. du soulevement 

52.1 (23.7) 

6 Tilt cylinder assy /Cyl. de I'inclinaison 

53.9 (24.5) 

7 Steering cylinder assy 1 Cyl. de direction 

26.8 (12.2) 

8 Boom cylinder assy /Cyl. de la fleche 

46 (21) 

9 Arm cylinder assy /Cyl. du bras 

46 (21) 

10 Bucket cyliner assy ICyl. du godet 

40 (18) 

11 Outrigger cylinder assy ICyl. des stabilisateurs 

27.1 (12.3) 

12 Swing cylinder tube assy /Cyl. Envelope du cyoindre de rotation 

17.2 (7.8) 

13 Swing cylinder piston ro dITige de piston 

31.7 (14.4) 

14 Lock cylinder assy ICyl. de verrou 

3.3 (1.5) 

15 Piping block/Bloc de tuyceeterie 

8.8 (4.0) 

VI Front attachment/Accesso/re avanf/Vorderes Werkzeug 

1 Cutting edg e/Bord de coupe 

68.4 (31.1) 

2 Standard bucket/Godet standard 

352.4 (160.2) 

3 Tilt link assy /Ens. maillon d'inclinaison 

25.3 (11.5) 

4 Tilt arm assy /Ens. bras de inclinaison 

111.1 (50.5) 

5 Shovel frame assy /Ens. chassis de pelle 

464.2 (211) 









lbs (kg) 


Part name / Worn de piece \ 

R510 (B) 

VII Machine structure/ Structure de machine 

1 Front frame/Chassis avant 

660 (300) 

2 Rear frame/Chass/s d'arriere 

902 (410) 

3 Center shaft /Arbre centrale 

118.8 (54) 

4 Center pin/Goupille centrale 

26.4 (12) 

5 End plat e/Plaque de fond 

7.9 (3.6) 

6 Stand comp/Seqo/7/e 

63.8 (29) 

7 Bonnet/Capof superieur 

90.9 (41.3) 

8 Bonnet cover ICouvert capot 

41.1 (18.7) 

9 Seat assy (Loader type)/Ens. sidge (Type pelleteuse) 

(Backhoe type)/Ens. siige (Type pelle retrocaveuse) 

20.9 (9.5) 

10 Radiator grill MGriitage de radiateur 

9.9 (4.5) 

11 Counter weight (Contrepoid 

1650 (750) 

12 Steering wheel assy /Ens. volant de direction 

4.4 (2.0) 

13 Steering post assy IColonne de direction 

8.8 (4.0) 

14 Canopy assy (Rops/Fopsl/Cadre de sdcuritO 

242 (110) 

15 Cab assy (Rops/Fops)/Ens. cabine (Rops/Fops) Without B.H./With B.H./Sans BH, avec BH 

_ _1 

653.4 (297) 

682 (310) 

[ VIII Backhoe/Pelle retrocaveuse/Hecktiefloffel 

1 Backhoe assy/Ens. pelle retrocaveuse 

1650 (750) 

2 Outrigger column/Co/onne de stabilisateur 

11.0 (5.0) 

3 Outrigger plat e/Plateau de stabilisateur 

13.9 (6.3) 

4 Mount bracket/Support de montage 


5 Slide bracket /Support de glissement 

191.4 (87) 

6 Swing bracket/Support de pivotement 

68.2 (31.0) 

7 Swing pinion IPignon de pivotement 

6.6 (3.0) 

8 Spline boss/Bossage de cannelure 

4.6 (2.1) 

9 Fulcrum shaft/Anbre d'appui 

3.3 (1.5) 

10 Boom IFIeche 

178.2 (81.0) 

11 Arm (Bras 

110.9 (50.4) 

12 Bucket link VMaillon, godet 1 

14.3 (6.5) 

13 Bucket link 2, 3/Maillon, godet 2, 3 

13.6 (6.2) 

14 Standard bucket assy /Ens. godet standard 

121 (55) 

15 Bucket tooch/Denfs. godet 

4.4 (2.0) 

16 Slide frame/Chassis de glissement 

364.5 (165.7) 

17 Valve support/Support de soupape 

147.4 (67) 

IX Engin e/Moteur 

1 Engine assy/ Ensemble de moteur 

451 (205) 

2 Battery/Bafferte 

42.0 (19.1) 

3 Air cleaner assy /Ensemble de filtre a air 

9.0 (4.1) 

4 Rakiator (Radiateur 

27.5 (12.5) 

5 Muffler ISilencieux 

12.8 (5.8) 

6 Starter assy /Ensemble de demarreur 

11.7 (5.3) 

7 Alternator assy (Ensemble d'alternateur 

6.6 (3.0) 










M. Conversion Table 


Tableau de conversion d'unite 


Length 

Longueur 

cm 

m 

mm 

in 

ft 

Yd 


°F 

°C 

i 

0.01 

10.0 

0.39370 

0.0328080 

0.01094 

0 

-17.8 

100 

1 

1000 

39.370 

3.2808 

1.0936 

10 

-12.2 

20 

-6.7 

0.100 

0.00100 

1 

0.039370 

0.0032808 

0.001094 

30 

-1.1 

2.540 

0.02540 

25.400 

1 

0.083333 

0.02778 

32 

0 

30.480 

0.30480 

304.800 

12 

1 

0.3333 

40 

4.4 

91.44 

0.9144 

914.4 

36 

3 

1 

50 

10.0 

Note: 1 km = 0.6214 mile 


60 

15.6 

Note: 1 km = 0,6214 mile 

70 

21.1 



80 

26.7 

Area 

Surface 

cm 2 

m 3 

in 2 

ft 2 

Yd 2 


90 

32.2 

i 

0.0001 

0.15500 

0.0010764 

0.0001196 

100 

37.8 

110 

43.3 

10000 

1 

1550.0 

10.764 

1.1960 

120 

48.9 

6.4516 

0.00064516 

1 

0.006944 

0.0007716 

130 

54.4 

929.03 

0.092903 

144.0 

1 

0.11111 

140 

60.0 

8361.0 

0.8361 

1296 

9 

1 

150 

65.6 

Note: 1 acre = 0.404 ha 


160 

71.1 

Note: 1 acre = 0,404 ha 

170 

76.7 



180 

82.2 

Volume 

Volume 

dm 3 {l) 

m 3 

ft 3 

yd 3 

gal 

US gal 


190 

87.8 

1 

0.001 

0.035317 

0.0013 

0.21998 

0.26418 

200 

93.3 

210 

98.9 

1000 

1 

35.317 

1.3080 

219.98 

264.19 

212 

100.0 

28.3153 

0.028315 

1 

0.0370 

6.22786 

7.4006 

220 

104.4 

4.5465 

0.0045466 

0.16057 

0.0059 

1 

1.20114 

230 

110.0 

3.7852 

0.0037852 

0.13368 

0.0050 

0.83254 

1 

240 

115.6 

Note: 1 m 3 = 1.3080 Yd 3 1 cc = 0.0610 in 3 

Note: 1 m 3 = 1,3080 Yd 3 




Note: Conversion formula 

Note: Formule de conversion 

F = 32 + f C 
C=-|(F-32) 

flow amount 

Debit 

£/sec 

m 3 /h 

mVmin 

gal/min 

US gal/min 

ft 3 /h 

ftVmin 


1 

3.6 

0.060 

13.197 

15.8514 

127.14 

21.192 

0.2778 

1 

0.016668 

3.6658 

4.4032 

35.317 

0.58806 

16.666 

60.0 

1 

219.98 

264.1833 

2119.183 

35.3165 

0.075775 

0.27279 

0.0045465 

1 

1.2011 

9.6342 

0.16056 

0.06309 

0.2271 

0.0037824 

0.8325 

1 

8.0208 

0.17768 

0.007865 

0.02832 

0.0004719 

0.1038 

0.1247 

1 

0.016668 

0.47192 

1.6989 

0.02832 

6.22787 

7.4855 

60.0 

1 




1x10-3 


1.019 72x10-' 
1.019 72 x 10 -4 


1 xIO 3 


9.806 65 
4.448 22 


9.806 65 x 10 3 
4.448 22 x 10 3 


4.535 92 x 10— 


2.248 09x10 
2.248 09x10-< 
2.204 62 



Stress 

Contrainte 

Pa 

MPa or N/mm 3 

kgf/mm 3 

kgf/cm 3 

1 

1 X 10-4 

1.019 72 x 10 -7 

1.019 72 x 10 -6 

1 x10SS4 

1 

1.019 72x 10"' 

1.019 72x10 

9.806 65 x 10SS4 

9.806 65 

1 

IxiO 2 

9.806 65 x 10SS4 

9.806 65 x 10- 2 

1 XIO" 2 

1 


Pressure 

Pression 

Pa 

bar 

kgf/cm 2 

atm 

mmH20 

mmHg or Torr 

psi (Ibw/in 2 ) 

1 

1x10-5 

1.01972x10-5 

9.869 23x10-4 

1.019 72x10“' 

7.500 62x10-2 

1.450 38x10-4 

IxlO 5 

1 

1.019 72 

9.869 23x 10-' 

1.019 72 x 10SS4 

7.500 62x 102 

1.450 38x10 

9 806 65x10' 

9.806 65 x 10-' 

1 

9.678 41 x i0-i 

1.000 0 x 10SS4 

7.355 59x 102 

1.422 33x 10 

1.013 25 x 10 3 

1.013 25 

1.033 23 

1 

1.033 23 x 10SS4 

7.600 00 x10 3 

1.469 59x10 

9.806 65 

9.806 65xlO- 5 

1.000 0x10-4 

9.678 41 x 10-5 

1 

7.355 59X10 3 

1.422 33x10-2 

1.333 22x102 

1.333 22 x 10 -3 

1.359 51 xio- 3 

1.315 79x10- 3 

1.359 51 x 10 

1 

1.933 68x10-2 

6.894 74 x 10 3 

6.894 74x10-2 

7.030 70x10-2 

6.804 60x10-2 

7.030 70x102 

5.171 50x10 

1 


Note: 1 Pa = 1 N/m J 

Note: 1 Pression d'air = 1 N/m ! 


J 

kw.h 

kgf.m 

kcal 

ft. lb. 

1 

2.777 78x 102 

1.019 72x10-' 

2.388 89x10-4 

7.375 55x 10"' 

3.600 x10SS4 

1 

3.670 98x105 

8.600 OxlO 2 

2.655 19x 10SS4 

9.806 65 

2.724 07 x IQ- 4 

1 

2.342 70x10- 3 

7.232 92 

4.186 05x1O 3 

1.162 79x 10- 3 

4.268 58x102 

1 

3.087 43x103 

1.355 83 

j 3.766 21 x10-4 

1.382 57x 10-' 

3.238 99x10-4 

1 


Note: 1 J = 1 W.S, 1 W.h = 3600 W.S 7 cal = 4,186 05J (mesure par methode de calorie) 

1 cal = 4.186 05J (measured by calorie method) 

Note: 1 J = 1 W.S, IW.h = 3600 W.S 
© Rendement de travail (taux de production, assistance) 


> <5 ® 

c 29 

kW 

kgf.m/s 

PS 

HP 

ft.lb./s 

1 

1.019 22x 10 2 

1.359 62 

1.340 48 

7.375 52 x lO 2 

| J 8 

9.806 65x 10- 3 

1 

1.333 33x10-2 

1.314 56x10-2 

7.2332 92 


7.355x 10“' 

7.5x10 

1 

9.859 25x 10-' 

5.424 69 x 10 2 

o 2'« 

7.46x10-’ 

7.607 07x 10 

1.014 28 

1 

5.502 13x 102 


1.355 84x 10-' 

1.382 57x10-' 

1.843 42x10-3 

1.817 48x10*3 

1 


Note: 1 W = 1 J/S, IkW = 1000 N.m/s 
Note: 1 W= 1 J/S, 1W= 1000 N.m/s 





N. Traction Procedure A 


The LST and negative brake are installed on R310, R410 and R510. When a problem occurs to the engine or 
LST, the wheel loader cannot be tracted as it is. Preparation necessary for trading a wheel loader is informed. 

1. R310, R410 and R510 Traction Procedure 

(1) Preparation 

The following preparations are necessary to tract R510 (details are described on the following pages). 

(D Bypassing the looped circuit 

(2) Releasing the negative parking brake 

(2) Traction 

(T) For forward traction,pull the faulty wheel loader by hooking wire ropes to both front wheels. 

Note: Never hook wire ropes to the bucker or other working mechanism. 

(D For reverse traction, pull the faulty wheel loader by hooking wire ropes to the weight. 

(3) Precautions 

(D When a faulty wheel loader is tracted with an operator on the vehicle, always check that the foot 
brake is effective. 

(2) Always keep the speed at 1 km/h or less. 

Note: Since the motor is driven by rotating tires during traction, the motor is rotated at high speeds 
if traction speed is high, causing new problems. 

(|) Avoid tracting a long distance (200 meters or less). 

Note: Since the charge circuit does not function during traction, oil in the motor is reduced 
gradually. Tracting a wheel loader a loader a long distance causes burning of the motor. 

2. Detailed Procedures 

(1) Releasing the looped circuit 

• Loosen the bypass valve lock nut of the LST motor then turn the bypass valve counterclockwise 1.5 
times. Retighten the lock nut. 

(Never turn the bypass valve 2 times or more.) 

Note: After traction, tigten the bypass valve and the lock nut to the specified torque. 
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(2) Releasing the negative parking brake 

• Remove the upper and lower bolts securing the negative brake then remove two plain washers, 
Retigten the bolts. 

Note: After traction, install the two plain washers, tighten the bolts and check that the brake 
functions correctly. 


• Bypass valve (holo-spanner 6) 
Tightening torquet 7.2 ft-lb (1 kgm) 

• Nut (spanner 17) 

Tightening torque: 25.3 ~ 28.9 ft-lb 
(3.5 to 4.0 kgm) 

Section A-A 
Bypass valve 

• Bolt (spanner 17) 

• Two plain washers 
View B 

Pi 

A 

B 

Pi 

LST motor 

Foot 

brake 

Brake assembly 
Front of vehicle 
Rear differentia 
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A. Specifications 
A. Caracteristiques 
a. Operational specification 
a. Caracteristiques fonctionnelle 

1. Travel speed 2. 

1. Vitesse de deplacement 2. 


Model Module 

R510 (B) 

F.H. 

mile/h (km/h) 

10.0 ±0.3 (16.0 ±0.5) 


sec./65 feet (20 m) 

4.3~4.7 

F.L 

mile/h (km/h) 

4.35 ± 0.3 (7.0 ± 0.5) 

R.L. 

sec./65 feet (20 m) 

9.6-11.0 


Start-up engine RPM 

Regime du moteur au demarrage 


F.L. 

F.H. 


R510 (B) 
1100+ 5 ° 0 rpm 


Traction force 
Force de traction 



R510 (B) 

F.H. 

R.H. 

1985 ± 220 Ibf (900 ± 100 kgf)£ 

F.L. 

R.L. 

6175 + 220 Ibf (2800 ± 100 kgf)£ 


Oil temperature in tank: 122 ± 41 °F (50 ± 5°C) 




R510 (B) 

F.H. 

mini. .15° or more 

Egal ou superieur a 15“ 

F.L 

mini. 30° or more 

Egal ou superieur a 30“ 


5. Travelling block performance on slope condition 
5. Performances du bloc de deplacement dans les pentes 


Direction 

Direction 

Descending distance 
Distance de descente 

Condition 

Condition 


6.56 + 1.64 ft/30 sec 

Machine without load, STD counterweight 


(2.0 ± 0.5 m/sec) 

Machine, charge a vide, avec contre-poids standard 

F.L 

Slope angle: 15° angle. Oil temp, 122 ± 41°F (50 + 5°C) 


<9.84 ft/30 sec 

Angle, temperature d'huile 50 ± 5°C 


A (<3.0 m/30 sec) 

Engine idling and neutral position. 

Ralenti du moteur et point mort 


6. Travelling drifting performance 
6. Performances de tirage de deplacement 


Range 

Plage 

Drifting distance 

Distance de tirage 

Condition 

Condition 



Engine Max. rated RPM, No load with STD counterweight 
Regime nominal max. du moteur, charge a vide, avec 
contre-poids standard 

Hi 

3.28 ft 

Oil temp: 122 ± 41°F (50 ± 5°C) FR lever quick shifting 

F <-> R 

(1.0 m) 

Temperature d'huile 50 ± 5°C, passage rapide du levier F-R 
(av/ar) 

Ground; flat, hard surface. 

Sol plat, a surface dure. 


7. LST dynamic brake performance 
7. Performances dynamique des freins LST 


Range 

Braking distance 

Condition 

Plage 

Distance de tirage 

Condition 

Lo 

3.28 ±1.64 ft <m) 

Engine Max rated RPM, No load with STD counterweight 

Oil temp: 122+ 41°F (50 ± 5°C) 


(1.0 + 0.5 m) 

Regime nominal max. du moteur, charge a vide, avec 
contre-poids standard, temperature d'huile 50± 5°C 

Hi 

13.12 ±1.64 ft (ml 

After getting max travelling speed, release the accelerator 
pedal, and take measurement of braking distance. 


(4.0 ± 0.5 m) 

A la vitesse de deplacement maximale, relacher la pedate 
d'accelerateur et mesurer la distance de freinage. 


A LST motor S/N 08A018 - 11-01 A 









b. Parts Specifications 
b. Caracteristiques des pieces 
1. LST pump 

1. Pompe LST _ 


Machine model 

Modele de machine 

R510 (B) 

Pump model 

Modele de pompe 

PSVH-45CS-HS 

Type 

Type 

Variable displacement axial piston pump 

Pompe piston axial a cylindrSe variable 

Drive system 

SystSme d'entrainement 

Direct drive by engine crankshaft via flange coupling 

Entrainement direct par vilebrequin du moteur via accouplement S bride 

Displacement 

CylindrSe 

+ 2.75 in 3 /rev (± 45 cc/rev) 

Swash plate angle 

Angle de plateau isolant 


Pump input RPM 

RSgime d'entrSe de pompe 

900 - 2700 rpm 

Max. high pressure relief setting 
(at bench) 

RSglage de dScompression de haute 
pression max. (sur banc) 

5335 ± 70 psi at 1.32 gai/min 
(375 ± 5 kgf/cm 2 at 5 fi/min 

Charge relief setting pressure 
(at bench) 

Pression de rSglade de dScompression 
de charge (sur banc) 

215 psi (15kgf/cm 2 ) at lOOOrpm 

Input engine torque, Gross SAE 

Couple du moteur d'entrSe 

110.6 ft-lbs (15.3 kgf*m)/1800rpm 

In line filter 

FUtre en ligne 

lOpmm 

Allowable oil temp 

TempSrature d'huile de carter admissible 

Oil tank: 

5 ~194°F (-15~90°C) 

LST system 

5°~230°F (-15°- +110°C) 

Operating oil 

Hu He de service 

SAE 10W30 or equivalent 

SAE 10W30 ou Squivalent 

Operating oil viscosity range 

ViscositS d'huile de service 

Recommended range: 
Gamme prSconisSe 

25 - 500 cst 

Applicable range: 

Gamme applicable 

20 -500 cst 

Oil contamination limit 

Limite de contamination d'huile 

Within NAS 9 class 

Dans les limites de classe NAS 9 

Max. pump case pressure 

Pression de carter de pompe max. 

Normal operation: 14.2 psi (1.0 kgf/cm 2 ) 

Instantaneous Max. 42.7 psi (3.0 kgf/cm 2 ) 

Bypass valve relief pressure 

Pression de dScompression de ciapet de dSrivation 

20 psi (1.5 kgf/cm 2 ) 


(Note) Above pressure values indicate the bench set result as a single pump unit. 

(Note) Les valeurs de pression ci-dessus indiquent le resuttat de rSglage sur banc comme units de pompe unique. 
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2. Servo-regulator 
2. Servo-regulateur 


Inching control range 

0 - 90° OFF: 35° ON: 60° 

Cut-off relief valve setting, bench 

psi, kgf/cm 2 

Start-up relief valve setting, bench 


Low pressure relief valve setting 

215 psi (15 kgf/cm 2 ) at 1000 rpm 

F.R solenoid valve 

Voltage: 12V, Current: 2.2A max. 

Coil resistance: 5.6 Q 

Energized at A= Reverse* Pi port 

Energized at B= Forward* P2 port 

Horse power control valve setting 



3. LST motor 
3. Moteur LST 


Machine model Modele de machine 

R510 (B) 

Motor model 

Modele de moteur 

MSF-65V 

Type 

Type 

Variable displacement axial piston motor 

Moteur i piston axial i cylindrie variable 

Max. discharge 

Dicharge max. 

3.97 in 3 /rev (65 cc/rev) at ” 

Mini, discharge 

Dicharge min. 

1.68 in 3 /rev (27.5 cc/rev) at 0 

Max. RPM 

Regime max. 

5000 rpm 

Theoretical output torque 
at max. pressure (5335 psi, 375 kgf/cm 2 ) 
Couple de sortie theorique a la pression 
max. 375 kgf/cm 2 

Low: 279.9 ft*lb (38.7 kgf/cm). High: 118.6 ft*lb (16.4 kgf-m) 

Bas 38,7 kgf.m Eleve 16,4 kgf.m 

Anti-cavitation valve cracking pressure 
Pression de craquelure de la soupape 
anti-cavitaion 

1.42-4.27 psi (0.1-0.3 kgf/cm 2 ) 

0,1 - 0,3 kgf/cm 2 

Max. unit durable high pressure 

Pression hante durable d'unite max 

5335 rsi (375 kg/cm 2 ) 

Max. case pressure, bench 

Pression de carter max. 

14.2 psi (1.0 kgf/cm 3 ) 

Motor output shaft rotation direction 
(viewed from shaft end) 

Direction de rotation de 1‘arbre de sortie 
moteur (vue de I'extremite de I'arbre) 

Pi port pressurized: Clock wise, P2 port pressurized: Counter clockwise 

Lumiere Pi pressurisie : dans le sens des aiguilles d'une montre, lumiere P2 
pressurisee : dans le sens contraire des aiguilles d'une montre 

Allowable oil temp. 

Tempirature d'huite de carter admissible 

Oil tank: LST system: 5° - 230°F (-15 ~+1 lO^C) 

5~194°F (-15~90°C) 

Operating oil 

Huile de service 

SAE 10W30 or equivalent 

SAP 10W30 ou Equivalent 

Oil contamination limit 

Limite de contamination d'huite 

Within NAS 9 class 

Dans les limites de classe NAS 9 

In line filter 

FUtre en ligne 

Nominal lOpmm 

Nominal 10 pmm 

Hi-Low Piston dia. 

Dia. de piston Hi-Low 


Piston stroke 

Course de piston 



4. Charge pump 
4. Pompe de charge 


Charge pump type 

KRP4-23-9C 

KRP4-23-7C 

Discharge rate x 2600 rpm 

Taux de decharge x 2600 tr/min 

0.57 cu.in./rev (9.4 cc/rev) 
6.46 gal/min. (24.44.fi min) 

0.43 cu.in/rev (7.0 cc/rev) 

4.81 gal/min. (18.2 i/min) 

Max. allowable pressure 

Pression admissible max. 

2490 psi (175 kgf/cm 2 ) 


A LST pump S/N 08A001 - 




5. Filter flange 
5. Bride de filtre 


Element code No. 

Element 

10 pmm, 68841-62281 

Flow rate 

Dibit 

5.15 gal/min (19.5C/min.) 

Element durable pressure 

Pression de dicompression d'iliment 

242 psi (17 kgf/cm 2 ) 

Filter clog sensing pressure switch 

Pression de ditection d‘obstruction de filtre 

100 psi (7.0 kgf/cm 2 ) 

Bypass valve cracking pressure 

Pression de craquement de clapet de dirivation 

193.4 psi (13.6 kgf/cm 2 ) 

Spring dia. x free length 

Dia. de ressort * longueur libre 

0.57 in x 1.61 in. (014.5 x 41 mm) 


6. Suction filter 
6. Filtre d'aspiration 


Filter screen 

Ecran de filtre 

40 >xmm 

Relief valve cracking pressure 

Pression de craquement de clapet de dicompression 

4.3 ~ 5.7 psi (0.3 ~ 0.4 kgf/cm 2 ) 


7. Oil cooler 
7. Refrigerant d'huile 



R510 (B) 

Heat radiating area 

Surface de radiation de chaleur 

6.28 yd 2 (5.25 m 2 ) 

Cooling capacity 

Capaciti de refroidissement 

5700 kcal/h 

<Condition> 

<Conditiori> 

Oil flow rate 

Dibit d'huile 

2.64 gal/min (102/min) 

Fan speed 

Vitesse de ventilateur 

19.7 ft/sec (6 m/sec) 

Temp, differential 
DUfirentiel de temperature 

122°F (50°C) 

Operating pressure 
Pression de service 

50°F (10°C) or more 
10°C ouplus 

170 psi (12 kgf/cm 2 ) or less 

5°F (-15°C) 

285 psi (20 kgf/cm 2 ) or less 

Pressure loss 

Perte de pression 

2.56 psi (0.18 kgf/cm 2 ) 


8. Oil thermo switch 
8. Contacteur thermique d'huile 


Type 


Type 


Switch-on temperature 

239 ± 35°F (115 ± 2"C) 

Tempirature de fermeture 


9. Pressure switch 
9. Contacteur de pression 


Type 

Type 


Switch-on pressure 

Pression de fermeture 

99.6 ± 20 psi (7 ± 1.5 kgf/cm 2 ) 
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c. Maintenance specifications 


Testing Items 

Bench test 

Machine test 

Engine RPM 

High pressure relief valve <F R) 

5335 psi 
(375 kgf/cm 2 ) 

5120 ± 285 
(360 ± 20 kgf/cm 2 ) 

2600 

Charge pump pressure 


427 ± 70 psi 
(30 + 5 kgf/cm 2 ) 

1000 


1565 ±215 psi 
(110 ±15 kgf/cm 2 ) 

2600 

Low pressure relief valve 
(charge relief valve) 

213 psi „ 

(15 kgf/cm 2 ) 

192 + 70 psi 
(13.5 ± 0.5 kgf/cm 2 ) 

1000 


220 ± 14 psi 
(15.5 ±1.0 kgf/cm 2 ) 

2600 

Servo-regulator control 
pressure differential ICi - C2I 


84+14 psi 
(6.0 ±1.0 kgf/cm 2 ) 

2600 

Front main relief pressure 


2775 ± 70 psi 
(195 ±5 kgf/cm 1 ) 

2600 

Front overload relief pressure 

oSiSeu 

3625 ± 140 psi 
(255 ± 10 kgf/cm 2 ) 

2600 

Steering controller main relief 
pressure 

<175 9 J kgf/cm 2 ) 

2630 ±70 psi 
(185 ±5 kgf/cm 2 ) 

2600 


Charge pump 
flow rate 

Theoretical discharge 

(100%) x 2600rpm 

0.57 in 3 (9.4 cc/rev) 

6.46 gal/min (24.4£/min) 

Factory spec 

No load 

0.56 + 0.01 in 3 (9.2 ± 0.2 cc/rev) 

6.31 ± 0.13 gal/min (23.9 ± 0.5£/min) 

Load (95% <) 

1705 psi (120 kgf/cm 2 ) 

0.54 ± 0.01 in 3 (8.85 ± 0.2 cc/rev) 

6.08 ± 0.13 gal/min (23.0 ± 0.5£/min) 

Main pump 
flow rate 

Theoretical discharge 

(100%) x 2600 rpm 

1.40 in 3 (22.9 cc/rev) 

15.73 gal/min (59.54£/min) 

Factory spec 

No load 

355 psi (25 kgf/cm 2 ) 

1.38 ± 0.03 in 3 (22.65 ± 0.5 cc/rev) 

15.56 ± 0.34 gal/min (58.89 ± 1.3£/min) 

Load (95 % £) 

2775 psi (195 kgf/cm 2 ) 

1.32 + 0.03 in 3 (21.65 ± 0.5 cc/rec) 

14.87 ± 0.34 gal/min (56.29 ± 1.3£/min) 


LST pump 
delivery rate 

Theoretical discharge 

(100%) x 2600rpm 

0-2.745 in 3 (0-45 cc/rev) 

0-30.9 gal/min (0~117£/min) 

New machine 
Condition 

Load : 710 psi 

(50 kgf/cm 2 ) 

2.68 ± 0.15 in 3 (44.0 ± 2.5 cc/rev) 

29.59 gal/min (110.0£/min) at 2550 rpm 

1420 psi 

(100 kgf/cm 2 ) 

2.62 ± 0.12 in 3 (43.0 ± 2.0 cc/rev) 

28.40 gal/min (107.5£/min) at 2500rpm 

2135 psi 

(150 kgf/cm 2 ) 

2.20 ± 0.09 in 3 (36.0 ± 1.5 cc/rev) 

22.85 gal/min (86.5£/min) at 2400 rpm 

2840 psi 

(200 kgf/cm 2 ) 

1.71 ± 0.06 in 3 (28.0 + 1.0 cc/rev) 

16.25 gal/min (61.5£/min) at 2200 rpm 

LST motor 
delivery rate 

Theoretical discharge 

Lo: 3.97 in 3 Hi : 1.68 in 3 

Lo : 65.0 cc/rev Hi : 27.5 cc/rev 

New machine 
Condition 

Load : 710 psi 

(50 kgf/cm 2 ) 

2.59 ±0.15 in 3 (42.5 ± 2.5 cc/rev) 

28.6 gal/min (108.5fi/min) at 2550 rpm 

1420 psi 

(100 kgf/cm 2 ) 

2.38 ± 0.12 in 3 (39 ± 2.0 Cc/rev) 

25.76 gal/min (97.5£/min) at 2500 rpm 

2135 psi 

(150 kgf/cm 2 ) 

1.74 ± 0.09 in 3 (28.5 ± 1.5 cc/rev) 

16.91 gal/min (64.0£/min) at 2250 rpm 

2840 psi 

(200 kgf/cm 2 ) 

1.13 ± 0.06 in 3 (18.5 ± 1.0 cc/rev) 

10.70 gal/min (40.5£/min) at 2200 rpm 
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c. Maintenance specifications A A 


-A LST pump S/N 08A001 


Testing Items 

Bench test 

Machine test 

Engine RPM 

High pressure relief valve (F R) 

5335 psi „ 

(375 kgf/cm ) 

5405 ± 425 psi, 
(380 ± 30 kgf/cm 2 ) 

2600 

Charge pump pressure 


398 ± 30 psi, 

(28 ± 2 kgf/cm 2 ) 

1000 


1350 ± 115 psi 
(95 ± 8.0 kgf/cm 2 ) 

2600 

Low pressure relief valve 
(Charge relief valve) 

213 psi , 

(15 kgf/cm 2 ) 

213 + 70 psi 
(15.0 + 0.5 kgf/cm 2 ) 

1000 


228 ± 14 psi , 
(16.0 ± 1.0 kgf/cm 2 ) 

2600 

Servo-regulator control 
pressure differential ICi - C2I 


107 ± 14 psi , 
(7.5 ± 1.0 kgf/cm 2 ) 

2600 

Front main relief pressure 

2490+$ psi, 
(175+1 kgf/cm 2 ) 

2915 ± 70 psi, 
(205 + 5 kgf/cm 2 ) 

2600 

Front overload relief pressure 

3270+30 psi, 
(230+1 kgf/cm 2 ) 

3625 ± 140 psi 
(255 ± 10 kgf/cm 2 ) 

2600 

Steering control main relief 
pressure 

,,7 2 6 4 ?f3*, 

2560 ± 70 psi, 
(180 ± 5 kgf/cm 2 ) 

2600 

LST case pressure. Max. 

14.2 psi , 

(1.0 kgf/cm 2 ) 

15.6 ± 2.8 psi 
(1.1 ± 0.2 kgf/cm 2 ) 

2600, 50 ’C (122 ”F) 


Charge pump 
flow rate 

Theoretical discharge 

(100%) x 2600rpm 

0.43 in 3 (7.0 cc/rev) 

4.81 gal/min (18.2 £ /min) 

Factory spec 

No load 

0.42 ± 0.01 in 3 (6.9 ± 0.2cc/rev) 

4.73 + 0.15 gal/min (17.9 ± 0.5 i /min) 

Load (95% <) 

1705 psi (120 kgf/cm 2 ) 

0.40 ± 0.01 in 3 (6.56 + 0.2 cc/rev) 

4.51 ± 0.1'3 gal/min (17.6 + 0.5 £ /min) 

Main pump 
flow rate 

Theoretical discharge 

(100%) x 2600 rpm 

1.40 in 3 (22.9 cc/rev) 

15.73 gal/min (59.54£/min) 

Factory spec 

No load 

355 psi (25 kgf/cm 2 ) 

1.38 ± 0.03 in 3 (22.65 + 0.5 cc/rev) 

15.56 ± 0.34 gal/min (58.89 ± 1.3£/min> 

Load (95 % <) 

2915 psi (205 kgf/cm*) 

1.32 ± 0.03 in 3 (21.65 ± 0.5 cc/rec) 
14.87 ± 0.34 gal/min (56.29 ± 1.3£/min) 


LST pump 
delivery rate 

Theoretical discharge 

(100%) x 2600rpm 

0-2.745 in 3 (0-45 cc/rev) 

0-30.9 gal/min (0~117£/min) 

New machine 
Condition 

Load : 710 psi 

(50 kgf/cm 2 ) 

2.68 ± 0.15 in 3 (44.0 ± 2.5 cc/rev) 

29.59 gal/min (110.0£/min) at 2550 rpm 

1420 psi 

(100 kgf/cm 2 ) 

2.62 ± 0.12 in 3 (43.0 ± 2.0 cc/rev) 

28.40 gal/min (107.5£/min) at 2500rpm 

2135 psi 

(150 kgf/cm 2 ) 

2.20 + 0.09 in 3 (36.0 ± 1.5 cc/rev) 

22.85 gal/min (86.5£/min) at 2400 rpm 

2840 psi 

(200 kgf/cm 2 ) 

1.71 ± 0.06 in 3 (28.0 ± 1.0 cc/rev) 

16.25 gal/min (61.5fi/min) at 2200 rpm 

LST motor 
delivery rate 

Theoretical discharge 

Lo : 3.97 in 3 Hi : 1.68 in 3 

Lo : 65.0 cc/rev Hi : 27.5 cc/rev 

New machine 
Condition 

Load : 710 psi 

(50 kgf/cm 2 ) 

2.59 ± 0.15 in 3 (42.5 ± 2.5 cc/rev) 

28.6 gal/min (108.5£/min) at 2550 rpm 

1420 psi 

(100 kgf/cm 2 ) 

2.38 + 0.12 in 3 (39 ± 2.0 cc/rev) 

25.76 gal/min <97.5£/min) at 2500 rpm 

2135 psi 

(150 kgf/cm 2 ) 

1.74 ± 0.09 in 3 (28.5 ± 1.5 cc/rev) 

16.91 gal/min (64.0£/min) at 2250 rpm 

2840 psi 

(200 kgf/cm 2 ) 

1.13 ± 0.06 in 3 (18.5 ± 1.0 cc/rev) 

10.70 gal/min <40.5£/min) at 2200 rpm 


n-osAA 
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d. Hydraulic circuit Diagram 



A d / I T I V.W 






W Ld (ON239F, 115°C) 



Return line from 1 

oader, B.H. circuit 


- -s 


[LST Specification, theoretical] 

r ir=_ ]-! 


LST pump delivery rate 
(2600 rpm) 

2.75 in3 (45 cc/rev) 

30.9GM (117 litter/min) 

t "'"1 


LST motor Hi 

displacement Lo 

1.68 in3 (27.5 cc/rev.) 

3.97 in3 (65 cc.rev.) 

\ 

Overflow bypass relief 
(4.3 to 5.7psi, 0.3 to 0.4 Kl 


Charge pump delivery 
rate (2600 rpm) 

0.57 in3 (9.4 cc/rev.) 

6.46 GPM (24.44 litter/min) 



Attachment pump 
delivery rate (2600 rpm) 

1.40 in3 (22.9 cc/rev.) 

15.7 GPM (59.54 litter/min) 



Power train reduction 

(36/23) x (43/36) x (56+ 13) 






















Fixed orifice 
Variable orifice 
Cut-off relief valve 
Anti-void valve 
Air bleeding play 
Horse power control valve 
Pipe orifice 
Staert-up relief 
Inching valve 
C2 gauge port 
Cl gauge port 
Spool 

Hi-Lo piston 
Multi-lager orifice 
Vale plate 
Hi-Lo change 
Bypass valve 
Chck valve 

High pressure gauge port, F 
High pressure gauge port, R 
Low pressure selector valve 
Spool 


Orifice fixe 
Orifice variable 
Clapet de detente d'arret 
Soupape anti-cavitation 
Prise de purge d'air 
Soupape de commande de 
chevaux-vapeur 
Orifice de tuyau 
Decompression de demarrage 
Soupape d'avance au pas 
Orifice de debitmetre C2 
Orifice de debitmetre Cl 
Bobine 
Piston Hi-Lo 
Orifice multi couche 
Plaquette de soupape 
Soupape de changement Hi-Lo 
Soupape de derivation 
Soupape de refoulement 
Orifice de debitmetre haute 
pression, AV 

Orifice de debitmetre haute 
press/on, AR 

Soupape de selection basse 

pression 

Bobine 

Sous-corps de regulateur 

















d. Hydraulic circuit Diagram 


Horse power control valve 



(12.9usgal, 49 liter) 















Main componenrs parts (Oil flow : Forword) 














(T) Fixed orifice 

(5) Variable orifice 

(3) Cut-off relief valve 

(4) Anti-void valve 

( 5 ) Air bleeding play 

® Horse power control valve 
(?) Pipe orifice 
{8) Staert-up relief 
(?) Inching valve 
® C2 gauge port 
@ Cl gauge port 
@ Spool 
@ Hi-Lo piston 
@ Multi-lager orifice 
\ © Vale plate 
I © Hi-Lo change 
@ Bypass valve 
@ Chck valve 

© High pressure gauge port, F 
@ High pressure gauge port, R 
(21) Low pressure selector valve 
@ Spool 

(?) Orifice fixe 
(2) Orifice variable 
(T) Clapet de detente d'arret 
(?) Soupape anti-cavitation 
(5J Prise de purge d'air 

(6) Soupape de commande de 
chevaux-vapeur 

( 7 ) Orifice de tuyau 

(8) Decompression de demarrage 

(9) Soupape d'avance au pas 
@ Orifice de debitmetre C2 
(n) Orifice de debitmetre Cl 
@ Bobine 

@ Piston Hi-Lo 
@ Orifice multi couche 
@ Plaquette de soupape 
@ Soupape de changement Hi-Lo 
© Soupape de derivation 
@ Soupape de refoulement 
@ Orifice de debitmetre haute 
pression, AV 

@ Orifice de debitmetre haute 
pression, AR 

@ Soupape de selection basse 
pression 
@ Bobine 

© Sous-corps de regulateur 










f . LST pump. Motor Technical Drawings 

1. LST pump (PSVH- 45- CS HS) external drawing 



Solenoid valve specification 

(Hydraulic items) __ (Electrical items) 


1. Max. oil flow 

2.91 usgal/min (11£/min) 


Rated voltage 

12V 

2. Normal operating oil flow 

2.64 usgal/min (1Q£fmin) 

2 - 

Allowable voltage 

9-16V 

3. Max. pressure 

2490 psi (175 kgf/cm 2 ) 


Consuming current 

2.2A below 

4. Normal operali pressure 

2135 psi (150 kgf/cm 2 ) 

4. 

Coil resistance 

5.60 (20°C) 

5. Allowable back pressure 

995 psi (70 kgf/cm 2 ) 


Insulating resistance 

5Mfl or more 

6. Ambient temp-range 

-4~140°F (-20-60'C) 

£ 

Insulation type 

E 

7. Operating oil temp-range 

-4~194°F (-20~90“C) 

L L. 

Water proof 

JIS DO 203 SI 


LST Pump Specification 


LST pump 

Control items to be follow 

Displacement 

2.75 in 3 /rev (45 cc/rev) 

1. Operating oil: SAE 10W-30 or equivalent 

Max. pressure 

5335 psi (375 kgf/cm 2 ) 

2. Oil temp: -5~194°F (-15- +90°CIOil temp, in 
looped line while relief valve is 
functioning should be with in 230'F (100°C) 

Max. speed 

3000 rpm 

Gear pump 

3. Contamination level of operating oil within 
NAS 9 class 

(Use nominal 10gfilter) 

Type 

KRP4-23-9C | A KRP4-23-7C 

Max. pressure 

2490 psi (175 kgf/cm 2 ) 

4. No thrust or radial load should be applied 
on main shaft. 

Max. speed 

3000 rpm 

5. Oil pressure in pump case should be 14.2 
psi (1.0 kgf/cm 2 ) or less. 

Displacement 

Attachment:!.40 in’/rev (22.9 cc/rev) 

6. Max. pressure of LST pump indicates the 
effective pressure 
diferential of Pi and P2 

Chares : 0.57 in a /rev0.4 cctrevl [ A M3 in J /revM cc/rev) 


(Note) 

1. Fill LST pump case with operating oil before starting. 

2. When installing the coupling flange with pump shaft, no shock should be applied. 

3. Oil delivery direction: magnetize A solenoid -» Pi port delivery 

magnetize G solenoid -> P2 port delivery A LST pump S/N 08A001 - 




















































































LST Pump Sectional Vie 
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external drawing 









LST motor Specification 



Displacement 

Low range 

3.97 in’/rev (65 cc/rev) 

High range 

1.68 in’/rev (27.5 cc/rev) 

Max. pressure 

5335 psi (375 kgf/cm 1 ) 

Max. speed 

5000 rpm 

Theoretical 
output torque 

Low range 

280.0 ft-lb (38.7 kgf.m) at 
5335 psi (375 kgf/cm*) 

High range 

118.6 ft-lb (16.4 kgf.m) at 
5335 psi (375 kgf/cm*) 

Revolution 
direction (from 
shaft end) 

PI high pressure 

Clock wise 

P2 high pressure 

Counter clockwise 

Anti-cavitation 
valve cracking 
| pressure 

1.42 - 4.27 psi (0.1 - 0.3 kgf/cm*) 


Note: 

1. Fill LST motor case with operating oil bafore starting. 

2. When installing the coupling flange with pump shaft, no shock should be applied. 

3. Displacement of LST motor can't be adjusted from outside. 

4. Bypass valve is installed only in case of emergency. 

Be secure proper tightening torque. 


Shouldn't return 2 and more turns 

Nut: Tightening torque, 25.3 - 28. 9 ft*lb (3.5 ~ 4 kgf*m) Spanner: 17 mm 
Socket head : Tightening torque. 7.23 + 0.72 ft-ib (1 ± 0.1 kgf*m) L-Wrench : 6 m 



















































9. LST Motor Functional Chart (MSF-65V) 









(Hi-speed swash plate) 




















B. Troubleshooting 

a. Quick reference chart 


Below table is for your quick reference on what have been occurred in the past and taken the countermeasure. 

When you encounter the specific trouble case except these examples, refer to the troubleshooting flow chart listed in the following pages. 


Symptom 

Cause 


1. Oil leaks 

From LST motor plug. 

Loosening or improper tightening. 

Retighten with sea 

(Refer to page 

From regulator piston stopper. 

Dust intruded into O-ring when assembling. 

Remove and clean. 

tightning 

torque.) 

From LST pump sub-body mating 
surface. 

Improper tightening and O-ring came off. 

Tighten to torque. 1 

From low-pressure hose connecting 
with oil cooler. 

Improper tighteming of hose band. 

Retightening. 


From LST motor case oil return hose. 

Improper tighteming of hose band. 

Retightening. 


From LST charge pump pipe. 

Improper tightning of pipe nut. 

Check pipe seat am 


From Loader control valve return 
pipe. 

Improper pipe seat mating. 

Check pipe seat am 

2. LSI charge pressure warning lamp lights up. 

i) Foreign material intruded at poppet surface of charge 
relief valve (Low pressure relief valve.) 

Remove, clean and 



ii) Foreign material intruded at poppet surface of bypass 
relief valve in filter flange. 

Remove, clean and 



iii) 10 p filter cartridge clogged with contamination. 

Replace with new i 













Trouble 

Cause 


3. The machine skids when stopping it. 

The regulator is maladjusted. 

Have the origin 

Vehicle skid spe 
speed. 

4. The machine starts (or stops) with a great shock. 

The regulator is maladjusted. 

Have the origin 

5. The machine starts swerving when the F-R 
(Forward- Backward) lever is at the neutral position. 

The regulator is maladjusted. 

Have the origin 

6. At the neutral position, the machine goes down a 
slope. 

A certain distance of descent is allowable within the 
specified range. 

Specifications: 

If beyond the s 

7. The machine continues to move, even when the F-R 
lever is at the neutral position. 

The F-R solenoid valve's slide does not move smoothly due 
to foreign matters or the like. 

Remove and cle 

8. The engine speed goes up when the machine starts. 

Presence of foreign matters in the temperature adjustment 
port. (The difference of control pressure is insufficient.) 

Remove and cl 

9. The machine cannot reach the maximum speed. 

10. The machine moves neither forward nor backward. 

i) The additional pressure reducing valve of the LST engine is 
fully open. 

ii| Presence of metallic particles in the loop circuit at the 
pressure reducing valve. 

i) Tightly close 

ii) Close the hi 

11. The engine does not start with the starter motor. 

i| The lever of the loader is maladjusted and the control slide 
valve is not at the neutral position. 

ii) The regulator spring is missing. 

i) Readjust the < 

ii) Install the r£ 

12. The machine decelerates all of a sudden to low 
speed during traveling at high speed. 

The high- pressure oil in the Hi- Lo piston is limited because 
of foreign matters or for other reasons. 

Remove and hi 





riginal manufacturer readjust the regulator, 
specifications: less than 3.28 feet (1 m) at loi 

riginal manufacturer readjust the regulator. 
riginal manufacturer readjust the regulator. 

ns: 

he specified range, replace the LST engine. 
i clean the F-R slide, or replace it with a new oni 

d clean the adjustment port. 

ose the additional pressure reducing valve, 
a high- pressure reducing valve and clean, 
the cable of the control slide valve of the loade 

ie regulator spring. _ 

d have the original manufacturer repair. 













b. Troubleshooting flow chart 
I. Machine doesn’t move, both direction 
















A LST pump S/N 08A001 ~ 
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2. Machine doesn't move, forward or reverse 



3. Machine moves in neutral position of F-R lever 



1-22 
















4. Machine "creeps" with engine idling, low range. 












A LST pump S/N 08A001 - j|. 2 3 A 















6. Ground speed is too slow. 





















7. Machine stalls, low range. 
(Weak traction force) 









8. Inching pedal will not regulate speed. 


haul negative 
i case. 


rhaul charge pump 


Does inching (rotary) valve turn when 
inching pedal is pushed? 

— N ° »-| Check linkage for smooth rotation, rust etc. | 


Yes 


Is inching (rotary) valve oriented correctly 
with bellcrank? (See adjustment procedure.) 

No 1—-1 

-Adjust 


Yes 

| Is IC1-C2I 0 psi when the pedal is depressed? »■[ Orifice in inching (rotary) valve is clogged. | 


Yes 

Servo-regulator, regulator piston or swash 
plate is sticking 

(Machine will also "creep" in neutral.) 











9. Engine stalls under load, low range 



10. Travel speed doesn't change when H-L 
lever is shifted. 


Is D-P valve spool 
moving? 

Yes r- 


Lor 1 

-Which range does not work? 

] ^ 1 H-L piston is stuck. 

1 

No 


High 


Repair linkage. 


No oil pressure to H-L piston. Check low 
pressure in looped circuit. Hi-Lo piston sticks, 
multi-layer orifice clogging. 


12. LST oil pressure lamp lights 


1 ’ “ “ I No 

Does lamp light only when D-P lever is in "P"? —-»■( 

Is charge relief pressure more than 213 + 7 psi, 
| (15.5 ± l.Okgt/cm 2 ) / £&28 + 7 psi (16.0 ±1.0 j 
kgf/cm 2 ) at 2600 rpm? 

No 

Is charge pump pressure 


| Yes 

f 


than 1565 ± 215 psi (10 i 
70 psi (103 ± 5 kgf/cm 2 ) 


| Yes 



Ye 


Parking switch is shorted. 


Lamp pressure switch is shorted. 


LST pump S/N 08A001 - 









C2I is too large. Adjust to specification. ~| 


11. LST oil temp, lamp lights 


Is hydraulic oil temperature more than 

Yes 

Oil is too hot. Check in the listed order; 

240°F (115°C) 


1 Clogged oil cooler fins. 


2. Traveling for more than 2 hours in high 

No 

range at maximum engine speed. 

3. Main hydraulic system relief valve set 
below specification. 

| Sending unit or light has a short circuit. | 

4. Incorrect oil. 


ssure (cut-off relief) more 

No 

Check charge relief valve, bypass valve, high 
pressure relief valve and temperature 
compensating chokes for contamination. 

(10±45kgffcm 2 )/A!465± 

n 

nf) 



| Ves 


Ok. 

is plugged. J 

j Check charge pump flow test 






C. Testing and Adjustment 


a. Outline of test 

To quickly and efficiently locate and correct problems on the LST, you will be required to perform various tests throughout 
the troubleshooting procedure. 

When the flow chart calls for a test, locate the test and perform it. Then, proceed until you have located the trouble. 


<Test instruments:* 



Flow meter (in-line type} 

• 8.0 gal/min <30£/min)... Charge pump 

• 21 gal/min (80£/min)... Main pump 

• 40 gal/min (150 £/min)... LST pump, LST motor 

Pressure gauge 


V /.III" 

,. 4 > (Z) 


• 355 psi (25 kgf/cm 2 )... Charge relief pressure 

• 2130 psi (150 kgf/cm 2 ) ... Servo-regulator control pressure (Ci, C2) 

• 2130 psi (150 kgf/cm2)...Charge pump pressure 

• 4200 psi (300 kgf/cm 2 ) ... Relief pressure of Front loader and Backhoe 

• 6000 psi (420 kgf/cm 2 )... LST high pressure 


Fittings to connect the above 

CD Servo-regulator control pressure:1/4" 
(2) LST high pressure: 1/4" 

(D Charge pump pressure: 1/8" 

(4) Charge relief pressure; 1/4" 

(D Main pump pressure port:1/8“ 

(D LST pump & motor flow test:3/4" 

® Flow meter for charge pump:3/8" 

<D Flow meter for main pump:1/2" 


Handling precaution of LST system 
components 

Oil 

(1) Applicable operating oil 

Operating oil plays an important role of transmitting 
power and lubricating each hydraulic component. It 
may have the most serious effect on the 
performance and service life of the hydraulic 
components depending on the way it is selected and 
handled. 

Generally, operating oil must be of very good 
quality, have good lubricating property, be stable 
against oxidation, and be resistant to rusting and 
emulsification. It must also be of such quality as not 
to corrode packings, seals, etc. 

Designated operating oil: Engine oil SAE 10W-30 
Operating viscosity range 
Applicable range: 25 to 100 cst 
Practical range: 20 to 500 

If the hydraulic system involved is to start in cold 
weather, warm up the system without any load on 
it. 

Oil temperature range: -20 to +90°C, -4 to 194°F(ln 
oil tank) 


Maintenance of operating oil 
Operating oil, which is clean at first, will become 
contaminated with deposits, such as sludge, formed 
in the circuit and the tank, as it is used for a long 
period of time. Such contaminated oil flowing in the 
circuit can be a cause of damaged piston pump. 

Also, operating oil itself will deteriorate with time, 
and wear on the sliding parts will advance with 
worsening lubricating property. 

It is therefore desirable to inspect the operating oil 
periodically, to judge the degree of deterioration, 
and if necessary, to replace it with new one. But it 
would be difficult to judge the degree of 
contamination or deterioration periodically at the 
site. In view of this difficulty, a rough visual method 
to judge is shown in the table below for reference 
purposes. 

Hydraulic oil should be replaced with new one every 
about 500 hours of operation.Be sure to flush the 
tank and the pipes to remove deteriorated operating 
oil, deposits such as sludge, and moisture from them 
before substituting new operating oil. (Otherwise, 
the LST system will malfunction or its service life 
will be shortened.) 11-27 


(2) 


(3) visual method to Judge operating oil 


• Place operating oil sample from the middle of tank in a 
test tube for comparison with new oil 


External 

appearance 

Odor 

Oil condition 

Remedy 

Transparent (No 
color change) 

Good 

Good 

Use as is 

Transparent 
(Small black 
spots) 

Good 

With foreign 
material 

Filtrate before 

Turned milky- 
white 

Good 

With moisture 

Change oil 

Turned black 

Malodor 

Oxidized and 
deteriorated 

Change oil 


2. Filter 

(1) Appropriate filter installation 

The piston pump/motor is built with precision parts, 
and designed with a very small clearance between 
each part. 

Therefore, the motor is very sensitive, especially to 
contaminations (sludge, iron particles, rust, powders 
produced by filing, and grinding powders). 
Deteriorated performance of the piston pump/motor, 
or excessive wear on its sliding parts can be 
prevented almost entirely by holding down the 
contamination level. 

If hydraulic oil in the hydraulic system is to be kept 
clean to use the system as a reliable one that will 
withstand long-term use with a minimum of repair 
and inspection, suitable filters need to be installed 
in the system to maintain the degree of 
contamination within NAS 9 level. 

Install filters of 10 or less (nominal) in filtration. 

If the element of a filter is apt to be clogged, 
replace the filter with one that incorporates an 
indicator to show the element's clogged state to the 
outside, and a relief valve to bypass the flow 
through it. 

Recommended degree of contamination = within 
NAS 9 class 

(2) Maintenance of filter 

Filters need to be checked periodically because if 
the elements are clogged, they won't function 
properly due to their filtration performance 
deteriorating. 

Periodically change LST oil cartridge at first 500 
hours and every 500 hours onwards. 


(1) Be sure to pickle pipes before installation to remove 
scale and other foreign matter from their interior. 

(2) Take due care to prevent foreign matter from 
entering the pump/motor case through each port 
during piping work. 

(3) Thoroughly flush pipes after installation. 

(4) Design the drain pipe so that the pressure in the 
pump/motor case will not rise above 14.2 psi (1 kgf/cm 2 ) 
under steady conditions. 

(5) Return oil in the drain pipe separately and directly to 
the tank. 

Specifications for drain pressure in pump/motor case 
under steady conditions: 14.2 psi (1 kgf/cm 2 ) or less 
Momentary maximum: 42.6 psi (3 kgf/cm 2 ) or less 

(6) The pump/motor case meeds to be filled with hydraulic 
oil for lubrication. Design the drain pipe so as to rise 
one stage above the piston pump proper before 
returning to the tank. 

4. Procedure to start the LST system 

After installing on the machine a new LST system, or 
one serviced and inspected, inspect and make 
preparations for starting the machine with the 
following procedure: 

(1) Fill the pump/motor case with operation oil. 

Loosening the plugs in the air bleeding ports (PF1/2”) 
facilitates this filling step. 

Note: When a hand pump or a small electric motor is 
to be used to fill operating oil, take care not to cause 
the pressure in the pump/motor case to rise above 
42.6 psi (3 kgf/cm 2 ). 

(2) Bleed air from each pipe. 

(3) Start the engine and run it at low speed. 

(4) Operate the LST system at a light load several times 
to bleed air from the pipes. Also, check the 
components and pipes for oil leakage. 

(5) After bleeding air and checking for oil leakage, 
operate the LST system at a normal load to check to 
see whether or not abnormal sound, vibration, or the 
like is produced from the LST system. If this checks 
out satisfactorily, proceed to operate the system for 
actual work. 

5. Operating oil temperature during actual work 

It is a very important problem to what temperature to 
hold the temperature of a hydraulic component. If the 
operating oil temperature is too high, the oxidation 
resistance of the oil will fall, accelerating its 
deterioration. Therefore, observe the following 
precautions: 

(1) Use operating oil within the range from 50 to 176“F 
10 to 80°C if the system is to be operated 
continuously. 

(2) Do not start the system below -40°F -20°C. Up to 
203°F 95°C is acceptable if the system is to be 
operated for a short time. 
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C. Start-up engine RPM 

<Procedure> 

1. Place the machine on flat ground. 

2. Slowly depressing the accelerator pedal, check the eng 
RPM when machine begins to move. 

3. Test both forward and reverse direction. 

Both engine rpm should be identical. 

Oil temp.: 122±41 °F (50±5°C) 

<Specifications> 

1100 tfoo RPM < Low range) 


<Adjustment> 

Think if start-up engine RPM is low, servo-control 
pressure differential is high, and vice-versa. 

This improper pressure differential is mainly caused by 
contamination or misadjustment of orifices, chokes and 
relief valves. 

If start-up engine RPM of both F and R isn’t identical, 
think servo-regulator or regulator piston aren't set in 
neutral! 

© Variable orifice 

(2) Fixed orifice 

(3) Cut-off relief valve 

(4) Charge relief valve 

© Temperature compensating choke 
(6) Temperature compensating choke 













d. Machine neutral condition 



<Procedure> 

1. Place the machine on the flat ground. 

2. Start the engine, shift the lever to H or L range and F-R 
lever to neutral. 

3. Accelerate the pedal and machine shouldn’t move. 

(Note) 

Machine may keep moving slowly even after shifting the 
lever from F or R to neutral position. Depress the inching 
pedal, machine should stop. If not, adjust as below. 

<Adjustment> 

Neutral adjusting plugs are installed in both side of 
regulator. Use one side plug for adjusting while the 
other is locked. 

1. When vehicle moves to Forward: Either plug should 
be slided to right direction in below Fig. 

{Return plug R or screw in plug U 

2. When vehicle moves to reverse: Either plug should 
be slided to left direction in below Fig. 

(Screw in plug R or return plug L) 

3. Air bleeding is required in some case. 

P: Regulator piston operating pressure 
Pci, Pc2: Servo-control pressure 
(2) Sleeve 
(D Spool 

® Plug, L, R (Neutral adjusting ) 

© Lock nut (M16) 

© Spring Ft, F2 
© Spring ft, f2 

@ Stopper L, R (Shock adjusting) 

@ Lock nut (M10) 

@1 Air bleeding plug 













e. Inching spool & pedal adjustment 

1. Right Fig shows inching spool is in fully closed position. 

2. Spool position 

• Spring pin bole is parallel with pump main shaft. -» 
Fully closed condition. 

• Spring pin hole is in right-left side direction.-^ Fully 
open condition. 

A: Fully opened position 
B: Completely closed position 
(T) Inching spool 

(2) Oil bypassing hole 

(3) Spring pin hole 

3. Adjustment 

(T) Connect wire end with brake pedal arm. 

(2) Tighten lock nut at the center of adjusting screw 

(3) Connect other wire end with inching arm and adjust 
its distance to 4.33 in (110m). 

(4) Brake pedal stopper bolt should be locked at the 
position that brake pedal is 18 degree declined from 
vertical, remaining 0.04" (1mm) brake push rod play. 

(T) Spring pin 
(D Brake pedal 

(3) LST inching spool 

(4) Control cable outer adjusting side 
(D Brake arm 

(6) Spring pin split direction 


Inching Stroke 

Force 

13.2 lbs (6 kgf) 

Stroke 

1.57” (40 mm) 

Braking stroke 

Force 

78.9 lbs (35.8 kgf) 

Stroke 

0.79“ (20 mm) 
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f. Warning lamp operation 

1. Turn the startor key to one stage (AC position), reversely 
(preheat position) and start engine. 

Check warning lamp condition as below. 



startor key 
position 

-1 



J® 


-EL. 

:±r 



condition 


1 

AC position 
(P position) 

o 

o 

o 

X 

X 

o 

2 

Preheat position 
(P position) 

0 

o 

o 

o 

X 

o 

3 

Engine start 
(P position) 

X 

o 

X 

X 

X 

o 

4 

Parking brake 
lever in D 
position 

X 

X 

X 

X 

X 

X 

5 

LST lOmfilter 
clogged (circuit is 
low pressure 
below 7k) 

X 

X 

X 

X 

X 

o 

6 

LST looped line 
temp, above 
115°C 

X 

X 

X 

X 

o 

X 


O: light up X: light off 


♦Vehicle is designed to be "Parking start". 

2. If result isn't satisfactory, test below items. 

® Battery @ line terminal for 12V 

(2) Continuity test for each switch. 

(3) Continuity test for each 0 line lead wire to earth. 
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g. Solenoid valve function (F-R, Hi-Lo) 


1. Connect the wireharness, turn the start switch on (1st 
stage) and check the solenoid spool motion by shifting 
the F-N-R lever, or Hi-Lo switch. 

® Solenoid valve end button 
@ Coupleur 


<Normal condition> 


F-R-Lever 

Pump solenoid valve end 
button 

N - F 

Right side button comes ou 

N -R 

Left side button comes ou 

Hi-Lo switch 

Motor solenoid valve end 
button 

LO -* Hi 

Come in 

Hi-4 Lo 

Come out 


Approx, stroke: 0.12 in (3 mm) each. 


• Operating voltage: 

Pump solenoid: 9 ~ 16 V 
Motor solenoid: 10 ~ 14V 

• Continuity test of pump coupler 
F: (A) (Brown) - ©(Red white) 
R: (§) (Orange) -© (Yellow blue) 

• Continuity test of motor coupler 
(D (White) -0 (white, blue) 


• Continuity test coil. 

Pump solenoid: 5.6Q (20°C) 
Motor solenoid: 5.1 Q (20'C) 


2. Check if spool move smoothly in the valve block. 







LST pump; F-R 


LST Motor; Hi-Lo 




















h. Air bleeding 

1. Air bleeding locations 

(T) Servo-regulator, both sides tip end 
© Regulator piston large dia side end 
® LST motor, low pressure selector valve 

2. When need air bleeding 

(T) Start-up engine RPM is out of spec. 

(2) Hi-Lo speed change or speed acceleration is 
abnormal. 

(3) Vahicle's neutral isn't possible 

(4) Abnormal noise 

© After long term storage 
© Component overhaul 

3 How to conduct air bleeding 

© Check oil level in the tank and replenish if need. 

® Fill appropriate oil in LST pump-motor cases after 
overhaul. 

@ Start engine and keep running with idle speed in 
neutral for a while. 

© Accelerating the engine rpm to middle speed, shift F- 
R lever and Hi-Lo switch for several times. 

<Note> Air bleeding plug shouldn't return more than 1.5 


Plug tightening torque : 2.97 fflbs (0.41 kgf>m) 
L wrench size :3 mm 



© Spool 

(2) Shock adjusting stopper 
@ Air bleeding plug 

(4) Air bleeding plug 

(5) Regilator piston 
© Air bleeding plug 
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i Travelling speed 


1. Run the vehicle at the maximum speed. 

2. Take time (secondsl required for 65 ft (20m) travelling. 


<Specifieation> 


F-H 

R*H 

F-L 

R-L 


mile/h (km/h) 
sec./65 ft (20m) 
mile/h (km/h) 
sec./65*ft (20m) 


10.0 ± 0.3 (16.0 ± 0.5) 
4.3 ~ 4.7 

4.35 ± 0.3 (7.0 i 0.5) 
9.6 ~ 11.0 


Oil temp: 122 ±41°F (50 ± 5°C) 



<Adjustment> 

If test result is out of specification, check below Items and 
adjust. 

(T) Engine max rated rpm: 2600 ± 100 rpm. if not, adjust 
accelerator linkage. 

(2) Tire pressure (Front, rear): 31.2 ± 1.4 psi (2.2 ± 0.1 
kgf/cm 2 ) 

(3) Check if LST motor bypass valve is completely closed. 
Even if bypass valve is opened by two turns, vehicle 
runs approx 70% (L) , 50% (H) of rated speed. 

(4) If high speed is insufficient, approximately same as low 
speed, then think Hi-Lo speed change circuit is 
malfunctioning. 

(6) If both high and low speed are insufficient, check below . 

• Negative brake isn't released fully 

• LST pump delivery rate is low, 

• LST motor has large leakage 

(6) Machine weight difference affects travel speed slightly. 

(A) Bypass valve 


@ ® © 
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j Vehicle's shock and drift when start and 
stop. 

1. Run the vehicle at max. speed 

2. Shift F*R lever quickly from F to R or R to F. 

3. Watch tire's drift distance before changing direction. 

4. Also evaluate travelling shock when start and stop. 

Specifications 

Travel drifting distance: Within 3.28 ft (1m> vehicle starting 
Vehicle starting shock : 0.3G 

Condition: Lo speed range. No load with STD weight 
Oil temp: 122 ± 41 °F (50 ± 5°Ci 


<Adjustment> 

Above malfunction can be adjusted by stopper plug of servo- 
regulator shown in table. 


Adjusting points 

Forward 

Starting 

response 

Stopping shock 
or drift 


Screw in 

To decrease 
shock 

No change 


Return 

To increase 
shock 

No change 

Right side 
stopper 

Screw in 

No change 

To decrease 
shock 

Return 

No change 

To increase 
shock . 



Adjusting points 

_ 

Reverse 

Starting 

response 

Stopping shock 
or drift 


Screw in 

No change 

To increase 
drifting 


Return 

No change 

To increase 

Right side 
stopper 

Screw in 

To decrease 
shock 

No change 

Return 

To increase 
shock 

No change 



to adjust:© in order to correct duil response condition in start or 
long drifting condition in stop, return the stopper 
slightly in necessary side. 

(2) In order to decrease shock in stop and start, screw 
in the stopper slightly. 

© Stopper adjusting angle should be per 15 degree. 

® Max. stopper adjusting length is approx 2 ~ 3 mm. 

© Lock nut tightening torque: 11.5 ± 0.6 ft (1.59 ± 0.08 
kgf/cm} Spanner size: 

©) Locknut 

(?) Adjusting stopper plug 

(3) Air bleeding plug 


















® ® ®( 4 ) d) 


® ® 


FT 

^ i rn - 


l oo o cc i 


"p[J pO Q -G-€j 


ft 

T] ft 


r 71 : 


•^ C boocd 


® ® 


\\ 

d)©®®® 


(J) Servo-spool 
(g) Shock adjusting stopper 
(3) Air bleeding plug 
© Neutral adjusting plug 
(5) Servo-sleeve 
(§) Choke 
© Locknut 
(8) Locknut 

(L) Machine left hand side 
(§) Machine right hand side 


(7) Tiroir d'asservissement 

(?) Butee de reglage de choc 

© Bouchon de purge d'air 

(?) Bouchon de reglage du point 

© Chemise d'asservisssment 

© Diffuseur 

(7) Contre-ecrou 

(§) Contre-ecrou 

(L) Machine direction a gauche 

® Machine direction a droite 















k. Traction force 


<Procedure> 

1. Prepare testing tools and connect them as shown ir 

2. Pull the cylinder rod with Max. engine rpm up to tir 
stall condition. (Before tire slipping ) 

3. Read the pressure gauge and calculate the traction 
force. 

(Example) 

Cylinder size: 0 30 x 0 70 
Pressure oppiying area: ^ (7 2 -3 2 ) 

Pressure gauge reading: go kgf/cm 2 
Then, traction force is, -(7 2 -3 2 )*90 
equals to 2829 kgf 


<Specification> 

High 

1985 ±220 Ibf (900+ 100 kgf) 

Low 

6175 + 220 Ibf (2800 ± 100 kgf) 


<Adjustment> 

1. If traction force is out of specification, follow the 
troubleshooting flow chart. 



I. LST dynamic brake 


<Procedure> 

1. Safety 

Before conducting the test, securely check service brake 
functions normally. 

2. Run the vehicle at max. travel speed for acceleration 
distance of 65.6 ft (20 m) or more. 

3. Release the acceleration pedal and measure the 
distance the loader has traceled until complete stop. 

Do not apply service brake. 

<Specification> 

! 13.1 + 1.6 ft 

1 F ‘ H (4.0 +0.5 m) 

3.3 ±1.6 ft 
F ' L (10 ± 0.5 m) 

Condition: No load, STD counterweight 
Oil temp 122 ± 41 °F (50 ± 5“C) 

(T) Acceleration distance 65.6 ft (20 m) 

(2) Release acceleration pedal 

(3) Complete stop, low speed 
(?) Complete stop, high speed 
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m. Travelling block performance 



<Procedure> 

1. Slowly travel forward (low range) on the slope up to 
measuring line. 

2. Shift the F-R lever to neutral and release the accelerator 
pedal to idling. 

3. Measure the distance vehicle's descending for 10 
minutes. 


<Specification> 

6.56 ± 1.64 ft (2.0 ± 0.5m)/30 seconds 
A <9.84 ft |3.0m)/30 seconds 

Condition: Oil temp, 122 ± 41”F (50 ± 5“C) 

No load, STD counterweight 
Slope angle, a = 15" 


Note : Machine weight, slope angle and oil temp,affect 
to the descending distance. 


<Adjustment> 

If rolling down distance is over specification, check 
below items. 

(T) Motor bypass valve for loosening 
@ Check valve for contamination 

(3) Low pressure selector valve for malfunction 

(4) Motor assy for excessive internal leakage 
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n. Charge pump pressure test 


Install the pressure gauge at test port on charge pump as 
shown in photo. 

<Test conditions 

Oil temperature: 122 + 41°F {50 + 5°C) 

H-L-P range: H or L 
F-N-R range: N 

© Charge pump pressure port 


Specifications 


R510 


j Engine 1000 rpm 

i 427 ± 71 psi (30 ± 5 kgf/cm 2 ) 

! Engine 2600 rpm 

1565 + 213 psi (110 + 15 kgf/cm 2 ! 


Adjustments 

Adjust the setting pressure by turning the screw in the cut¬ 
off relief valve. 


o. Low pressure relief valve test (Charge relief 
pressure test) 

Install the pressure gauge at test port on LST filter flange as 
shown in photo. 

<Test conditions 

Oil temperature: 122 ± 41°F (50 ± 5°C) 

H-L-P range: H or L 
F-N-R range: N 

© Charge relief pressure port 
Specifications 



R510 

j Engine 1000 rpm 

192 ± 7 psi (13.5 + 0.5 kgf/cm 2 ) 

| Engine 2600 rpm 

220 ± 14 psi (15.5 + 1.0 kgf/cm 2 ) 

Adjustments 







p. LST stall pressure test 


Install the pressure gauge at gauge port and lift up the 
machine and keep it safely. 

Stall the machine. 

• Machine stalling methods 

(1) Disconnect the inching link, start the engine and get the 
rated RPM. Shift the lever to H range and F or R, depress 
the brake pedal instantly to stall machine. 

(2) Remove the hydraulic hose for the brake so that negative 
brake functions. 

© High pressure port: Reverse 
© High pressure port: Forward 

(3) inching arm 

<Test condition> 

Oil temperature: 122 ± 41 °F (50 ± 5°C) in the tank 
Engine: Max. rated 2600 rpm 
H-L-P range: H only 
F-N-R range: F and R 

specifications 
5120 + 285 psi 
(360 ± 20 kgf/cm 2 ) 

<Check points> 

(a) Adjusting screw lock punching condition. 

(b) Poppet B seat is clean from dust, scratch etc. Air should 
not be passed by flowing from(X)to®after removing 
valve body. 

(c) Poppet A's sliding part and seat should be clean from dust, 
scratch etc. 

<Adjustment> 

If the tested pressure is out of specification, adjust. 

q. Lower pressure test in LST looped circuit 

Same test procedure & test condition 

cSpecification> 

Engine 1000 rpm: 170 psi (12 kgf/cm 2 } or more 



- A LST pump S/N 08A001- 

n. Charge pump pressure test 

Install the pressure gauge at test port on 
shown in photo. 


Oil temperature: 122 ± 41°F <50 ± 5°C) 
H-L-P range: H or L 
F-N-R range: N 

CD Charge pump pressure port 




R510 

Engine 1000 rpm 

398 + 30 psi (28 + 2 kgf/cm 2 ) j 

Engine 2600 rpm 

l 1350 ± 115 psi (95 + 8 kgf/cm 2 ) 


Adjust the setting pressure by turning the screw in the c 
off relief valve. 


o. Low pressure relief valve test (Charge relief 
pressure test) 

Install the pressure gauge at test port on LST filter flange as 
shown in photo. 

<Test conditions 

Oil temperature: 122 + 41°F (50 ± 5°C) 

Fl-L-P range: H or L 
F-N-R range: N 

© Charge relief pressure port 

<Specification> 



R510 

Engine 1000 rpm 

213 ± 7 psi (15.0 ± 0.5 kgf/cm 2 ! 

Engine 2600 rpm 

228 ± 14 psi (16.0 ± 1.0 kgf/cm 2 ) 


<Adjustment> 

Adjust the setting pressure by adding or reducing the shirr 
in the charge relief valve. 



dh.V.-^p. 


/ 

\ $' > i 

/ 


/ 

... ■ -* 

Charge relief pressure 

©/ /1 

Enai, ’ eB ™ 



- - . _n j 

ill 


{ t?d Pump-motor j 




il 

|i + 

Charge to looped line 

' 6 
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P- LST stall pressure test 

install the pressure gauge at gauge port and lift up the 
machine and keep it safely. 

Stall the machine. 

• Machine stalling methods 

(1) Disconnect the inching link, start the engine and get the 
rated RPM. Shift the lever to H range and F or R, depress 
the brake pedal instantly to stall machine. 

(2) Remove the hydraulic hose for the brake so that negative 
brake functions. 

CO High pressure port: Reverse 
(?) High pressure port: Forward 

(3) Inching arm 

<Test condition> 

Qii temperature: 122 ± 41 °F (50 ± 5°C) in the tank 
Engine: Max. rated 2600 rpm 
H-L-P range: H only 
F-N-R range: F and R 

Specifications 

5405 ± 425 psi 
(380 ± 30 kgf/cm 2 ) 

<Check points> 

(a) Adjusting screw lock punching condition. 

© Poppet B seat is clean from dust, scratch etc. Air should 
not be passed by flowing from(X)to(Y)after removing 
valve body. 

© Poppet A's sliding part and seat should be clean from dust, 
scratch etc. 

<Adjustment> 

If the tested pressure is out of specification, adjust. 

q. Lower pressure test in LST iooped circuit 

Same test procedure & test condition 

<Specification> 

Engine 1000 rpm: 170 psi (12 kgf/cm 2 } or more 
2600 rpm; 
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r. Servo-regulator control pressure differential 
(Ci, C2) 

Install the pressure gauge as shown in the photo. 

When checking the pressure, machine should be raised off 
ground. 

®:Ci 

(B>C2 

<Test conditions- 

Oil temperature: 122 ± 41°F (50 ± 5°C) 

H-L-P range: H or L 
F-N-R range: N 

• inching arm ©should be disconnected and inching spool 
be fully closed. 


<Specification> 


psi (kgf/cm 2 ) 

Engine rpm 

1000 

2600 

Cl (C2) 

256 + 7 
(18.0 + 0.5) 

597 + 14 
(42.0 + 1.0) 

C2(Cl) 

249 + 7 
(17.5 + 0.5) 

512 + 14 
(36+1.0) 

F: Cl - C2 

R: C2 - Cl 

- 

85+ 14 
(6.0+ 1.0) 

A 


psi (kgf/cm 2 ) 

Engine rpm 

1000 

2600 

Cl (C2) 

285 +7 
(20.0 ± 0.5) 

590 ± 14 
(41.5 ± 1.0) 

Ca (Ci) 

270 +7 
(19.0 ± 0.5) 

484 + 14 
(34.0 ± 1.0) 

F: Ci - Ca 

R: Ca - Ci 

14.2 

(1.0) 

107 ± 14 
(7.5 ± 1.0) 
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11-43 A 




Charge pump flow test 



Disconnect charge pump delivery hose to P-D valve and 
connect flow meter as shown in photo and circuit 
diagram. 

Remove piping and joint counector between charge 
pump and LST pump and plug on it. 

(This is to lead all charge pump flow to meter.) 

Important : P-D lever should be in P position shifting. 
to D position causes hose burst. 


Accelerate engine to Max. rated rpm and read flow rate and 
pressure. Use the flow meter load control to set pressure. 
Make sure oil temperature is 122 ± 41 °F (50 ± 5°C). 


(j) Charge pump 
(2) Flow test meter 
d) Loading handle 
(4) From charge pump 
© To P-D valve 

(6) To flow test meter 

(7) Plug 

<Test condition? 

Engine: Max. rated 2600 rpm 
Oil temperature: 122 ± 4rF (50 + 5°C) 
P-D valve 
F-N-R range: N 


Specification? 


Factory spec. 

No load 

0.56 ± 0.01 in 3 
(9.2 ± 0.2 cc/rev) 

0.42 ± 0.01 in 3 
(6.9 ± 0.2 cc/rev) 

Load 

95%< 

0.54 ± 0.01 in 3 
(8.85 ± 0.2 cc/rev) 

0.40 + 0.01 in 3 
(6.56 ± 0.2 cc/rev) 

Loading pressure 

1705 psi 
(120 kgf/cm 2 } 

1705 psi 
(120 kgf/cm 2 ) 

Service limit 80% 

0.34 in 3 
(7.52 cc/rev) 

0.34 in 3 
(5.52 cc/rev) 

Theoretical discharge 

0.57 in 3 
(9.4 cc/rev) 

0.43 in 3 
(7.0 cc/rev) 


© Flow test port 

@ Charge pump pressure test port 


<Service> 

If the pump flow rate is less than service limit. 

check internal surface of pump body and bushing side wear 

condition. 
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t. LST Pump delivery test (No load, load) 


<Procedure> 

1. Install the flow meter after disconnecting the looped 
circuit hose between LST pump and LST motor as shown 
in Fig. 

Disconnect inching pedal wire and check if inching spool 
doesn't rotate by depressing the pedal.In other words, 
inching spool should be in the complete colsed condition. 
Spring pin of inching arm and LST pump shaft should be 
paralled. 

2 . Machine should be raised off the ground. Use the stand 
for SAFETY. 

Caution 

3. The connection shown left is for testing in the forward 
direction. 

DO NOT shift into reverse, or the flow meter may be 
damaged. 

(T) From LST pump (A) port (§) Flow meter 
(2) To LST motor ® port (?) Loading handle 



(Note) Engine rpm = Pump rpm 


<Specifications> 


Theoretical discharge (100%) 
x 2600 rpm 

0 - 2.745 in3 
(0 - 45 cc/rev) 

0 - 30.9 gal/min 
<0~ 117 2/min) 

New machine 
condition 

710 psi „ 
(50 kgf/cm 2 ) 

2.68 + 0.15 in 3 
(44.0 ± 2.5 cc/rev) 

29.59 gal/min 
(110.0 2/min) at 2550 rpm 


1420 psi 

1100 kgf/cm 2 ) 

2.62 ± 0.12 in 3 
(43.0 + 2.0 cc/rev) 

28.40 gal/min 
(107.5fi/min) at 2500 rpm 


2135 psi ^ 
(150 kgf/cm 2 ) 

2.20 + 0.09 in 3 
(36.0 ± 1.5 cc/rev) 

22.85 gal/min 
(86.5 C/min) at 2400 rpm 


2840 psi 
(200 kgf/cm 2 ) 

1.71 ±0.06 in 3 
(28.0 ± 1.0 cc/rev) 

16.25 gal/min 
(61.5 2/min) at 2200 rpm 
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u. LST motor test 



<Procedure> 

1. Raise up unit off the ground by using front loader and 
backhoe outrigger. 

Use the stand for SAFETY. 

Inching spool should be in completely closed condition 

2. Flow test pump. 

(This indicates flow rate into motor) 

3. Reverse hose connection and the direction switch and load 
test again. 

(This indicates motor out flow rate) 


<Specifications> 


Theoretical discharge 

Lo: 3.97 in 3 Hi: 1.68 in 3 

Lo: 65.0 cc/rev Hi: 27.5 cc/rev 

New machine 
condition 

Load: 

710 psi 
(50 kgf/cm 2 ) 

2.59 ±0.15 in 3 
(42.5 ± 2.5 cc/rev) 

28.67 gal/min 
(108.5 8 /min) at 2550 rpm 


1420 psi 
(100 kgf/cm 2 ) 

2.38 ± 0.12 in 3 
(39 ± 2.0 cc/rev) 

25.76 gal/min 
(97.5 8 /min) at 2500 rpm 


2135 psi 
(150 kgf/cm 2 ) 

1.74 ±0.09 in 3 
(28.5 ± 1.5 cc/rev) 

16.91 gal/min 
(64.0 8/min) at 2250 rpm 


2840 psi , 
(200 kgf/cm 2 ) 

1.13 ±0.06 in 3 
(18.5 ±1.0 cc/rev) 

10.70 gal/min 
(40.5 8/min) at 2200 rpm 






D. ALST Components Servicing 


a. LST pump assy removing and reinstalling 

(Identification plate No.) 


Tank capacity 


(with Backhoel 


(2) Level gauge 

(3) Drain port 


(When reinstalling) 

Refill the indicated oil volurr 
0.13 gal (0 5C) into LST pump 
Add oil until level is centered 


le in the tank and add further 
before starting the engine, 
in sight glass. 


floor board. 


3. Remove the connecting hoses. 

Place the oil pan beiow the machine to get oil. 

<Hoses to be removed> 

(3) Looped line (P2), Forward 
© Looped line (Pi), Reverse 
@ Main pump, suction 
© Charge pump, suction 

© Mainpump, delivery to steering controller P port 
© Charge pump, delivery to P-D valve 
(D Charge pump, delivery to negative brake case 
© From 10 p filter 
© To 10 p filter 
© Bypass valve ~ Tank 
0 From filter flange bypass relief 
© LST pump ~ motor case 


Disconnect inching pedal control cable 
© Inching bracket 
@ Inching arm 
® Control cable 






S. Put the wire sling around pump assy and hang it up. 
Loosen the mounting bolts and pull the pump assy to 
rear direction. 

Assy weight: 121 lbs <55kgf) 

Mounting bolt: Ml6x40, 7T 
Tightening torque: 145 ~ 186 ft.ibf 
(20.0 ~ 23.Qkgf.ns) 


(when reinstalling) 

Apply grease on pump shaft spline and install into 
coupling flange. * 

Shaft runaway should be less than 0.004 in. (0.1 mm) 
Pump shaft should be fit in smoothly. 

6 . Lift LST pump assy up. 


7. Remove bypass relief valve assy CD 

Pay attention oil in the pump case flowing out when 
removing. 

Check poppet must work with 13.2 Ibf (6 kgf) pushing 
force. 

Spring free length: 1.69 in (43 mm) 

Number of coils: 11, dia.: 0.06 in. (<|>1.6) 

Tightening torque: 72.3 ~ 86.S ft.ibf (10 - 12 kgf.m) 

© O-ring 
(D Poppet adaptor 
(I) Poppet 
® Spring 
© O-ring 
(§) Spring adaptor 

<Air B!eeding> 

Whenever overhauling the LST system component, bleed the 
air out of the line, as shown in the procedure. 

If need, bleed air by loosening plugs on LST pump regulator 
and LST motor. 
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— A LST pump S/N 08A001 ~- 

D. ALST Components Servicing 

a. LST pump assy removing and reinstalling 

(Identification plate No.) 

1. Drain oil. 

Engine oil 10W-30 R510~(B) 

Tank capacity _1 2.9 gal (49 g) _ 

System total (wit h out Backhoe) 15.9 gal (60 K) [ 

System total (with Backhoe) 17.2 gal (65 £ ) 

(j) Inlet port cover 

(2) Level gauge 

(3) Drain port 

(When reinstalling) 

Refill the indicated oil volume in the tank and add further 
0.13 gal (0.5 C) into LST pump before starting the engine. 

Add oil until level is centered in sight glass. 

2. Remove the floor board. 

3. Remove the connecting hoses. 

Place the oil pan below the machine to get oil. 

<Hoses to be removed> 

(T) Looped line (P2), Forward 
(D Looped line (Pi), Reverse 
© Main pump, suction 
® Charge pump, suction 

© Main pump, delivery to priority valve P port 
© Charge pump, delivery to P-D valve 
© Charge pump, delivery to negative brake case 
© From 10 g filter 
© To 10 g filter 


Disconnect inching pedal control cable. 
© Inching bracket 
@ Inching arm 
@ Control cable 
















5. Put the wire sling around pump assy and hang it up. 
Loosen the mounting bolts and pull the pump assy to 
rear direction. 

Assy weight: 121 lbs!55kgf) 

Mounting bolt: M16 x 40, 7T 
Tightening torque: 145 ~ 166 ft.lbf 
<20.0 ~ 23.0kgf.m) 


[when reinstalling) 

Apply grease on pump shaft spline and install into 
coupling flange. * 

Shaft runaway should be less than 0.004 in. (0.1 mm) 
Pump shaft should be fit in smoothly. 

6 . Lift LST pump assy up. 


7. Remove bypass relief valve assy © 

Pay attention oil in the pump case flowing out when 
removing. 

Check poppet must work with 13.2 ibf (6 kgf) pushing 
force. 

Spring free length: 1.69 in (43 mm) 

Number of coils: ll.dia.: 0.06 in. (<ji1.6) 

Tightening torque: 72.3 ~ 86.8 ft.lbf (10 ~ 12 kgf.m) 

© O-ring 
© Poppet adaptor 
© Poppet 
@ Spring 
© O-ring 
© Spring adaptor 

<Air Bleeding> 

Whenever overhauling the LST system component, bleed the 
air out of the line, as shown in the procedure, 
if need, bleed air by loosening plugs on LST pump regulator 
and LST motor. 




(When reassembling) R510 : 

Replace all soft materials, seal and O-ring. 
Tightening torque of connector and adaptor; 


Main pump, inlet and outlet 
flange mounting bolt 

-is a ~ 41 2 ft ‘ ~ - - 1 ' 


Main pump, inlet connector 
72.2 ~ 86.8 ft-lb (10.0 - 12.0 kgf-m) 




LST pump, looped line L-bow 

86.8 ~ 94.0 ft-lb (12.0 - 13.0 kgf-m) 


c=:: w^' r | Charge pump, inlet L-bow 

V "" lJ 43.4 - 47.0 ft-lb (6.0 - 6.5 kgf-m) 

t= S > (5)^ r l L ST pump, adaptor 

86.8 - 101.3 ft-lb (12.0 ~ 14.0 kgf-m) 


LST control valve, adaptor 

57.9 - 72.3 ft-lb (8.0 - 10.0 kgf-m) 


Connector 

36.2 ~ 39.8 ft-lb (5.0 ~ 5.5 kgf-m) 

Apply grease to the o-ring when tightening. 
Tightening torque for PT (tapered thread) and PF 
(straight thread) are as per the torque table. 

The gap between each hose should be more than 
0.4 in (10 mm). 







b. Pump housing and coupling flange removal/ 
reinstalling 

1. Remove LSI pump assy. 

(When reinstalling) 

Grease spiines and shaft will slip easily into pump coupler. 
Eccentricity of pump shaft and coupling flange shoaid be 
within 0.004" (0.1 mm). 


2. Remove the pump housing. 

Note position of reamer bolt, straight pin, and whether the 
mounting bolt are installed from housing side or engine 
side. 


3. Remove the coupling flange 

Tightening torque: 35.4 ~ 41.2 ft.lbf (4.9 to 5.7 kgf.m) 
Apply LOCKTIGHT. 

Note: Longer boss side <0.49“, 12.5 mm) of coupling 

flange must face pump mounting side. 

When reassembly, clean dust & rust in spline section 
with wire brush. 


(D Bolt 

(2) Washer 

(3) Rubber coupling 

( 4 ) Coupling flange 









(T) Straight pin 

(5) Bolt 

(3) Rubber coupling 
© Coupiing flange 
® Bolt 

(6) Pump housing 

(7) Timing window 
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-A LST pump S/N 08A001- 

(When reassembling) R510 : 

Replace all soft materials, seal and O-ring. 
Tightening torque of connector and adaptor 
Main pump, inlet and outlet 
flange mounting bolt 
35.4 - 41.2 ft-Jb <4.9 - 5.7 dgf-m) 


LST pump, looped lin< 

86.8 ~ 94.0 ft-lb (12.0 


Charge pump, inlet L-bow 
43.4 - 47.0 ft-lb <6.0 ~ 6.5 kgf- 


LST pump, adaptor 

86.8 - 101.3 ft-lb <12.0 ~ 14.0 kgf- 


LST control valve, adaptor 

57.9 ~ 72.3 ft-lb (8.0 ~ 10.0 kgf- 


Connector 


Apply grease to the o-ring when tightening. 
Tightening torque for PT (tapered thread) and PF 
(straight thread) are as per the torque table. 

The gap between each hose should be more than 







b. Pump housing and coupling flange removal/ 
reinstalling 

1. Remove LST pump assy. 

(When reinstalling) 

Grease splines and shaft will slip easily into pump coupler. 
Eccentricity of pump shaft and coupling flange shoald be 
within 0.004“ (0.1 mm}. 


2. Remove the pump housing. 

Note position of reamer bolt, straight pin, and whether the 
mounting bolt are installed from housing side or engine 
side. 


3. Remove the coupling flange 

Tightening torque: 35.4 - 41.2 ft.lbf (4.9 to 5.7 kgf.m) 
Apply LOCKTIGHT. 

Note: Longer boss side (0.49“, 12.5 mm) of coupling 

flange must face pump mounting side. 

When reassembly, clean dust & rust in spline section 
with wire brush. 


© Bolt 
(D Washer 
(3) Rubber coupling 
© Coupling flange 


® Straight pin 
<D Bolt 

(3) Rubber coupling 
© Coupling flange 
© Bolt 

© Pump housing 
(7) Timing window 


11-50 


















c. Disassembly and reassembly of LST pump 

1. Lay down the LST pump assy on the working table using 
wooden block shown in photo. 


2. Remove F-R solenoid valve. 

(D O-ring 
Mounting bolt: 

Torque: 5.06 ± 0.72 ft*lb (0.7 ± 0.1 kgf»m) 


3. Remove pick-up block of Ci, C2 pressure gauge. 
® O-ring 


4. Remove two pipes. 

Tightening torque: 21.7 ~ 28.9 ft-lbs 
(3.0 ~ 4.0 kgf.m) 

® Temperature compensating choke 


5. Remove regulator sub-body. 

@ O-ring 

Mounting bolt: M8 x 

Torque: 23.9 + 1.4 ft-fb (2.3 ± 0.2 kgf*m) 
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Mounting bolt: MS x 50. 

Torque: 23.9 ± 1.4 ft-lb (3.3 + 0.2 kgf-m) 
(When reassembly) 

Securely check O-rings. 

© O-rings 


7. Separate 


pump and charge pump as a assembly. 


Mounting bolt: M10 x 25. 
Torque: 32.5 ± 1.7 ft-lb (4.5 


Remove LST valve sub-assy. 
Mounting bolt: MS x 40. 

Torque: 23.9 ± 1.4 ft-lb (2.3 ± 0.2 kgf- 
© O-ring 


9. Separate LST pump block and port block. 

© Valve plate: When reassembling, apply thin g 
© O-ring 

© Mounting bolt: M12 x 35. 

Torque: 94.8 ± 5.1 ft-lb (13.1 i 0.7 kgf.’ 











































15. Tap out main shaft. 

(T) Flange assy 
(?) Main shaft 
(D Snap ring 
(4) Oil seal case 


16, Remove regulator-operate pressure compensating choke. 

© Pressure compensating choke 

(2) O-ring 

(3) Check seat 

(4) Poppet 

(§) Plug: Touque: 28.9 i 1.4 ft-lb (4 ± 0.2 kgf*m) 


17. Remove regulator piston (Large dia side) 

Regulator piston can be removed to large dia direction. 
© Nut: Tightening torque: 72.3 ± 14.5 ft-lb (10 ± 2 
kgf-m) 

@ Cap 

(3) Mounting bolt 

(4) Air bleeding plug 
© Stoppen 

(6) Spring 

(7) Regulator piston 
® Stay 

® Bolt 

<Note> Not (l) and stopper © should be adjusted at 
bench test. 

Special mark should be required if removing is 
necessary. 

18. Remove regulator piston small end 
© Hug 

Tightening torque: 202.5 ~ 217.0 ft-lb (28 ~ 30 kgf-m) 
® Spring 
@ Spring seat 
© Adjuster 
© Cap 
© Nut 

Tightening torque: 202.5 ~ 21.70 (28 ~ 30 kgf-m) 
Adjuster © and Not © should be marked when 
removing. 
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d. Disassembly and reassembly of main pump 
and charge pump 

1. Remove mounting bolts. 

(T) Cover 

@ Bolts, Tightening torque: 37.6 ± 3.6 ft-lb 

(5.2 ± 0.5 kgf/cm 2 ) 


2. Separate main pump and charge pump. 

(1) Charge pump assy 

(2) Center piate 
@ Spline coupling 

(4) Main pump 

(5) Mounting flange 


(T) Housing case (charge pump) 

(2) Bushing seal 

(3) Bushing 

(T) Rear drive gear 
(5) Driven gear 
{§) Bushing 
(7) Packin ring 


(T) Housing case (Main pump) 

(2) Backing ring 

(5) Bushing seal 

(4) Bushing 

(D Driven gear 

(§) Front drive gear 

© Bushing 

(8y Bushing seai 

(§) Backing 






e. Disassembly and reassembly of port block 

© Port block 
© LST pump side 

(3) LST valve sub-assy 

(4) Main plug, charge pump side 

(5) High pressure relief valve 
© Pi port 

© choke 


1. Remove check valve. 
© Plug 
© Spring 
(3) Poppet 


2. Remove high pressure relief valve. 

© Poppet 
© Plug 

Tightening torque: 86.8 ± 4.3 ft*lb (12 ± 0.6 kgfvn) 
<Note> 

This high pressure relief valve is plugged after setting to 
5335 psi (375 kgf/cm 2 ) at bench test. 



© Adjusting screw 
© Spring B 
© Poppet B 
© Valve body 
© Spring A 
© Poppet A 





M-57 




























f. Disassembly and reassembly of LST valve 
sub-assy 

1 0 Low pressure relief valve 

(2) Variable orifice 

(3) Cut-off relief valve 

0 L-bow (Temperature compensating choke) 

i (2; 







0 Adjuster kit 



(?) Reiief valve housing 
Tightening torque: 57.9 
-65.1 ft-lb (8-9 kgf-m) 
<D Spring seat 
( 5 ) Spring 
0 ) Spring guide 
© Adjuster kit 
© Nut 

Tightening torque: 21.7 
- 28.9jt*lb (3 ~4 kgf-m) 


@ Poppet 
(§) Spring 
(9) Adjuster 
© Plug 

Tightening torque: 28.9 ±1,4 ft-lv 
(4+ 0.2 kgf-m) 

© Nut 

Tightening torque: 2.97 ± 1.45 ft-lb 
(0.41 ± 0.2 kgf-m) 
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g. Disassembly and reassembly of 
servo-regulator 

• Servo-reguiator 

(T) Air bleeding plug 
(2) Shock adjusting stopper 
(D Locknut 

(4) Neutral adjusting plug 

(5) Locknut 



1. Remove servo-regulator spool assy. 

(D Spring 

(2) Spring seat 

(3) Control spool 

Right and left hand spool should be identified. 


lillp* 



(T) Air bleeding plug 

Tightening torque: 2.97 ± 0.14 ft-lb (0.41 ± 0.02 kgf-m) 
(2) Stopper (shock adjusting) 

Lock nut tighteniung torque: 11.50 ± 0.58 ft-lb (1.59 ± 
0.08 kgf-m) 

<D Plug 

Lock nut tighteniung torque: 53.96± 2.68 ft-lb (17.46± 
0.37 kgf-m) 

(T) Sleeve 

Nut tightening torque: 60.76 ft-lb (8.4 kgf-m) 

(f) Spring 


f 5 . 4 .' 3 . 

| i j i 












h. DisassembSy of regulator sub-body 
Regulator sub-body 

(?) Horse power control valve 

(2) Bush orifice 

(3) Start-up relief valve 

(4) inching spool 


1 ■ Remove inching spool. 

(?) Spooi 
(2) Plate 
(D Bolt; M8 

Tightening torque: 23.9 ft-lb (3.3 kgf-m) 
(4) Gasket 


2. Take out start-up relief spool. 

(?) Plug 

Tightening torque: 25.3 ~ 28.9 ft-lb (3.5 - 4 kgf-m) 

(2) Spool with orifice 

(3) Plug 


3. (!) Plug 

Tightening torque: 37.6 - 1.4 ft-lb (5.2 - 0.2 kgf-m) 

(2) Orifiu spool 

(3) Plug 

Tightening torque: 10.8 ~ 14.5 ft-lb (1.5 - 2 kgf-m) 


4. Remove horse power control valve. 

© Plug 

Nut tightening torque: 36.2 ~ 4304 ft-lb (5-6 kgf-m) 
© Spring 

(3) Spring seat 

(4) Sub-body 
(|) Spool 
(6) Bush 

© Rod 
© Plug 

Tightening torque: 36.2 - 43.4 ft-lb (5 ~ 6( 



( 8 ) 

\ 

m 
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Disassembly and reassembly of F-R 
solenoid valve 


Remove nut and plug. 

Separate solenoid case and valve case. 


Remove inner parts. 
(T) Solenoid case 
© Nut 

© Planger case 
© Spring 
© Liner 
Pin 
Spool 
Valve case 


(9) Plug 

































LST motor removing and reinstalling 


1. Drain operating oil. 

Remove floor plate. 

• When starting engine after reinstallation, fill engine 
oii iSAE IOw-30) in the LST motor. 


2. Disconnect Hi-Lo solenoid coupler. 


3. Disconnect two high pressure hoses. 
Disconnect return hose. 

(T) LST motor - LST pump 

(2) Case coliing oil, LST motor ~ pump 

(3) LST motor ~ oil cooler 


4. Remove the mounting bolts while hanging the LST motor 
assy with wire siing. 

* Get down the LST motor assy. 

<When reinstalling;* 

Apply thin grease on the LST motor spline shaft. 

Fit O-ring properly. 




















eWhen reassemb!ing> 

Ti ghten L-bow and adaptor with below tightening torqu 
PF 3/4 86.8 ~ 94.0 ft.lbs 

_ H2.0 ~ 13.0 kgf.m) 

PF 1/2 43.4 ~ 47.0 ft.lbs 

(6.0 ~ 6.5 kgf.m) 

""SIX! pf 1/2 86 8 ~ 101-2 ft.lbs 

(12.0 ~ 14.0 kgf.m) 


a. Machine right side 

b. Machine front 

c. Machine lower side 

d. Lower elbow 

e. Upper elbow 


(T) LST motor case cooling inlet 

(2) Looped line, pressurized to forward 

(3) Low pressure selector valve 

(4) Hi-Lo solenoid valve 

(5) High pressure gauge port 
(D Check valve 

(7) To oil cooler 

(8) Bypass valve 

(9) Hi-Lo charge valve 

Fill case oil before starting 
















k. LST motor disassembly and reassembly 


Separate LST motor body and port block. 
(T) O ring 

(2) O-ring 

(3) Port block 

(4) valve plate 

(5) Mounting boSt: M14 x 35. 

Torque: 130 ± 22 ft-ib 118 ± 3 kgf-m) 


Take out valve plate,.cylinder block, 

(J) Valve plate 

(2) Cylinder block assy 

(3) Switch plate 


3. Remove snap ring and take out 
0 Motor case 
@ Main shaft 
0 Snap ring 
0 Swash plate 
© O-ring 
© Cylinder block 
© Valve plate 


piston 


{Air blow throur 


:u!d be punched 


ircumfer 







Disassemble bypass valve and check vaive. 

© Poppet —| 

© Spring —-Check valve 

© Plug —I 

Tightening torque: 12.7 ~ 1.8 fflb (1.75 ~ 0.25 kgf-m) 


© Valve 

Tightening torque: 7.23 ~ 0.72 fflb 
(0.1 + 0.1 kgf-m) 

© Nut 

Tightening torque: 25.3 ~ 28.9 fflb 
(3.5 ~ 4 kgf-m) 


J-Bypass vaive 


6. Disassemble low-pressure selector valve. 

© Plug (Air bleeding) 

© Plug 

Tightening torque: 39.8 ± 3.6 fflb (5.5 ± 0.5 kgf-m) 
© Spring 

© Spring seat (Check valve assy) 

© Bushing 
© Spool 
© Bushing 



7. Disassemble Hi-Lo change valve. 

© Spool 
© Spring 
© Plug 

Tightening torque: 39.8 ± 3.6 fflb (5.5 ± 0.5 kgf-m) 
Be sewre the vaive direction. 
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[. Hi-Lo solenoid valve disassembly and 
reassembly 

1. Remove cap. 

2. Remove solenoid case. 


3. Dis assemble solenoid spool. 

check if foreign material or corner bur exist. 

© Cap 

(5) Plunger case 
(D Solenoid case 
© Pin 
© Liner 
® Spool 
© Spring 
® Plug 
© Valve case 
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m. Filter flange removal/reinstalling 

1. Remove pipings and hoses. 

(3) To LST motor case 

(2) To LST valve sub-assy, upper side 
(T) From LST valve sub-assy. Sower side 
0 10 p Filter cartridge (code: 68841 - 6228 -0} 

(4) Pressure censer 

(6) Bypass relief valve (193 psi, 13.6 kgf/cm 2 ) 

(7) Charge relief pressure gauge port 

2. Loosen mounting bolts to remove the filter flange assy. 
(When reassembling) 

* Be secure wireharness clamp position 


(When reassembling) 

(T) insert the poppet and check its smooth motion. 

(2) Check the free length of spring. 

Free length: 1.6 in. (41 mm) 

Total coil number: 10 

(3) Check the stamp P7 on oil switch. 

@ When tightening the filter cartridge, turn it 2/3 
rotation by hand after contacting to seal surface. 


6. Tighten the adapters and elbows correctly for its direction. 
® Poppet 

@ Spring L = 1.61 in. (41 mm) 

(3) O-ring 
0 Spring adapter 
0 Adapter elbow 1 
0 Elbow 1 
©Plug 
0 Adapter 
0 Oil switch type: P7 
Adapter body 
(jj) Pressure gauge plug 
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n. Suction filter removal and reinstalling 

1. Drain oil. 

2. Loosen the hose clamps to disconnect hoses. 

(t) Suction hose for main pump. 

© From bypass relief valve 
© Return hose from oil cooler 
(A) Return pipe from attachment 
(5) Suction hose for charge pump 

3. Loosen mounting bolts and remove the suction filter assy. 
Note: Filter flange assy can be removed by loosening 

upper clamp of backhoe attachment. 

(When reassembling) 

Apply liquid packing and gasket. 


Remove filter element 
© Tank cover 2 
© Suction filter 
(3) Drain plug 
0 Sight gauge 
® Tank cover 1 



















O. Return filter installation 







3. Remove tank cover 2 and the suction filter. 

<Note> 

The difference between the new and old types of tank 
cover 2 in the case of the R510 shown at right is that the 
old type has threading foe pipe connection in the upper 
part. 



4. Remove return pipe 2 by pulling it backward. 



5. Drill the return filter mounting holes on the side face of 
the rear frame. 

R510: Three ^11 mm holes 
The figure at right shows the case of the R510. 

See the next page for detailed dimensions. 



Bolt hole for 

mounting 

decompressor 





(Drilling position) 



6. Install the return filter. 
<Note> 


© In case of the R510, wrap sealing tape around the 
threaded portion of the elbow joint and install the 
return filter with an inclination of about 30". 

© When installing the filter element, coat oil on the 
gasket. 

(D Tighten the element gradually. 

After the gasket comes into contact with the flange 
sealing face, manually tighten the element further by 
3/4 turn. 

© Check any oil leak after trial operation. 


r 







7. Install tank cover 2 after coating sealant on both sides of 
the gasket. 



8. Connect the hoses and pipes. 

<Note> 

® Carefully prevent contact between hoses. 

(D Pass return pipe 2 above the engine bracket when 
installing it. 

(D In case of R510: 

To avoid interference with return hose B, change the 
route of the return hose (a in the figure) from the 10 
M filter flange to pass above the LST pump bypass 
hose (P in the figure), 
ct: Return hose from 10 M filter flange 
P: Bypass hose 


9. Final check 

Fill the specified amount of engine oil in the hydraulic 
tank. After idling a while, operate each hydraulic system 
and confirm no oil leak. 
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d. Reassembling of rear differential 

axle case. 111-16 
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A. Specification 
A. Caracteristiques 

a. Reduction gear case 
a. Carter d'engrenage de reduction 


Type 

Constant mesh, spur gear, two stage 

Type 

Prise constante, engrenage droit, deux etages 

Reduction ratio 

Rapport de demultiplication 

36 43 , 

23 X 36 - 1 870 

Lubrication 

Engine oil 10W-30 / Gear oil M80B Common with rear differential 

Lubrification 

Huile moteur 10W-30 / Huile engrenage M80B Compris avec le differentiel arriere 

Assy weight 

Poids de I'ensemble 

66 lbs (30 kgf) 


b. Differential and Axle assy 
b. Ensemble de differential et essieu 


Reduction gear type 


Spiral bevel gear 

Type d'engrenage de reduction 

Engrenage conique spiral 

Axle type (Front/Rear) 


Frame fixed, semi-floating 

Type d'essieu (avant/arriere) 

Fixe au chassis, semi-flottant 

Reduction ratio 


f “ 4 - 875 

Rapport de demultiplication 

Backlash adjustment method 

Shim adjustment 

Methode d'ajustement de battement 

Ajustement par cale 

Available shim thickness 


0.004, 0.008, 0.02 in (0.1, 0.2, 0.5 mm) 

Epaisseur de cafe disponible 


Lubrication 

Front 

Engine oil 10W-30, 2.9 gal (11.0 £ ) Gear oil M80B 2.9 gal (11.0 £ ) ) 

Lubrification 

Avant 

Huile moteur 10W-30 Huile engrenage M80B 


Rear 

Engine oil 10W-30/Gear oil M80B commun with reduction gear case 


Arriere 

Huile moteur 10W-30/Huile engrenage M80B en commun avec le carter d'engrenage 
de reduction 3.0 Us gal (11.3 t ) 

Weight 

Front Avant 

407 lbs (185 kgf) 

Poids 

Rear Arriere 

418 lbs (190 kgf) 

Planetary gear set 

Planetary 

Sun gear: 13T, Planetary gear: 21T Ring gear: 56T (56+131/13 = 5.308 


• Backlash 

• Jeu de bottement 

Spiral bevel gear — Drive pinion 

Engrenage conique spirale — Pignon d'entrafnement 

0.004 to 0.08 in. (0.1 to 0.2 mm) 

• Turning torque 

• Couple de tournage 

Spiral bevel pinion assy only: 1.08 ± 0.14 ft-lb (15 ± 2 kgf.cm) 
Ensemble de pignon conique spiral seulement 

Differentia! and axle assy: 2.17 ± 0.14 ft-lb (30 ± 2 kgf.cm) 
Ensemble de differentiel et essieu 






c. Propeller shaft 
c. Arbre de transmission 


Length 

Longueur 

Min. 50in. (1270 mm) ~ Max. 53.7 in. (1363 mm) 

Operating angle 

Angle de service 

22 degree degris 

Assy weight 

Poids de /'ensemble 

26.4 lbs (12 kgf) 


Item 

Reference value 

Service limit 

Element 

Valeur de reference 

Limite de service 

Play in the spider bearing 

Jeu dans le roulement de croisillon 

0-0.002 in (0-0.05 mm) 

0.004 in (0.1 mm) 

Circumference play in the spline 

Jeu de circonference dans la connelure 

0 — 0.006 in (0 — 0.15 mm) 

0.012 in (0.3 mm) 

Radial play in the spline 

Jeu radial dans la connelure 

0 - 0.008 in (0-0.2 mm) 

0.020 in (0.5 mm) 



d. Wheel & Tire 
d. Roue et Pneu 


Taille de pneu 

15.5/70-18-8PLY, Tubeless Sans chambre (Tubeless) 

Wheel size 

Taille de roue 

18 x W13 

Inflation pressure 

Pression de gonflage 

31.2 ± 1.4 psi (2.2 ± 0.1 kgf/cm 2 > 

Max. tire load (one piece) 

Charge max. sur pneu (une piece) 

5412 lbs (2455 kgf) 

Wheel tire assy weight 

Poids de Tensemble roue pneu 

169.4 lbs (77 kgf) 

Tire replacement limit 

Limite de remplacement de pneu 

Tire center rug wear: 0.59 in (15 mm) 

Usure centrale de pneu: 15 mm 


• Hub bolt tightening torque 

• Couple de serrage de boulon de moyeu 

M18 x 40 (9T>: 203 ~ 234 ft. lbs (28-32.4 kgf-m) 
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B. Troubleshooting 


Symptom 

Suspected cause 

Remedy 

Ref. page 

a. Machine doesn't move 

1. Negative brake always functions and can’t be 
released. 

Check brake and LST 
systems 

Check charge pressure 


2. LST motor coupling spline york worn 

Replace 


3. Reduction gear case fails or stuck something in 
gears 

Disassemble and check 

111-07 

4. Differential/axle fails 

Disassemble and check 

111-11 

b. No driving on front or 
rear axle 

1. Propeller shaft fall down 

Check and reinstall 

111-07 

2. Front or rear differential fails 

Remove and check 

111-11,14 

3. Axle fails and doesn't transfer torque 

Remove and check 

111-11 

c. Drive train has too much 
slop 

1. Tire and wheel mounting bolts too loose 

Check and retorque 

111-02,21 

2. Propeller shaft mounting bolts are loose 

Check and tighten 

111-07 

3. Differential backlash too large 

Readjust or renew 

111-01,20 

4. Axle retaining nut is loose 

Disassemble and tighten 

111-12 

d. Noisy reduction 
gear/differential 

1. Insufficient oil level 

Add oil 

111-01,05 

2. LST motor mounting bolts are too loose 

Check and tighten 

111-07 

3. Foreign metal particle intruded 

Disassemble and check 

111-07 

4. Spiral bevel pinion shaft became loose 

Disassemble and check 

111-01,17 

5. Spiral bevel ring gear worn 

Replace 

111-19,20 



6. Axle retaining nut became loose 

Check and tighten 

111-12 


Growl, hum or grinding 
noise 

7. Gear worn or damaged 

Replace 

111-18,19 

Hiss, thump or 
bumping noise 

8. Bearing worn or damaged 

Replace 

111-17 

Squeal noise 

9. Gear or bearing seizure 

Replace 

111-17 

e. Oil leaks from reduction 
gear case 

1. Case gasket is damaged 

Replace 

111-09 

2. Oil seal worn or damaged 

Replace 

III-12 

3. O-ring worn or damage 

Replace 

HI-08,12 

4. Misassembling of knock pin 

Disassemble and renew 

III- 09 

5. Gear case surface isn't tightened properly. 

Remove and reassemble 

111-09 

f. Oil leaks from 
differential/axle 

1. Fill-in plug is loose 

Seal and tighten 

111-05 

2. Cover mounting bolts are loose 

Tighten 

111-07 

3. Oil seal worn or damaged 

Replace 

111-12 

4. Gasket damaged 

Replace 

111-09 

5. Axle retaining nut is loose 

Disassemble and tighten 

111-12 
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Symptom 

Suspected cause 

Remedy 

Ref. page 

9. Propeller shaft vibrating 

1. Universal joint bearing damaged 

Replace parts 

III 02 

2. Propeller shaft deflected 

Repair or replace 

111-02 

3. Spline worn 

Replace 

111-02 

4. Loose mounting bolts 

Retighten 

111-07 

5. Wrong direction of yoke 

Reinstall 

111-05 

h. Propeller shaft knocking 
in starting-up or noise in 
jigzag traveling 

1. Loose mounting bolts 

Retighten 

111-05 

2. Wrong direction of yoke 

Reinstall 

111-05 

3. Spline worn 

Replace 

111-02 

4. Universal joint worn or damaged 

Replace 

111-02 

i. Propeller shaft fall down 

1 Flange mounting bolts damaged 

Check and renew 


2. Yoke mounting bolt damaged 

Renew 


3. Propeller shaft sliding stuck 

Remove and grease 


4. Too much machine vibration 

Check reduction case/ 
differential/axle/engine 
mounting bolts 

111-06 

5. Hit with hard rock 

Check and reinstall 


j. Tire/wheel is coming off 

1. Hub bolts are loose 

Check and retighten 

111-02,06 

2. Axle cover mounting bolts are loose 

Tighten 

111-11,12 

3. Axle retaining bolt is loose 

Tighten 

111-11,12 

k. Flat tire too often 

1. Too much heavy load is applied 

Check to the specifications 


2. Tire pressure isn't proper 

Check pressure 

111-02,21 

3. Something sharp edge stuck in tire 

Remove 


4. Application (working condition) isn’t 
recommendable 

Use as recommended 


5. Air intake valve is damaged 

Replace 


6. Wheel has distortion 

Check and replace 
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D. Servicing 


Reduction gear case and diffeiential axle 
removing/reinstalling 




feed plug on differential case, 
and differential axle has commor 


Check oil level 


after mounting the propeller shaft, 


3. Remove the rear propeller shaft. 

(When reassembling) 

Mounting bolt: M 12 x 25 (7T) 

Tightening torque: 57.1 ~ 66.5 ft.lbs (7.9 ~ 9.2 kgf. 


legative brake 


Discor 


(Y) From charge pump 
( 5 ) From master cylinder 
@ Air bleeding nipple 


Disconnect hoses. 

3) High pressure hos 
between LST pum 


between LST pump ~ LST 
Return hose 2 
between LST motor ~ oil c 










6. Support the rear differentia! case with garage jack and 
remove the axie mounting bolts. 

(When reinstalling) 


Bolt 

M24 x 80 (7T) 

Tightening torque 

398 ~ 412 ft.lbf 
(55 ~ 57 kgf.m) 


Apply screw lock-tight 


7. Puil the differential axte/reduction case assy out after 
lifting up the rear frame. 


(When reinstalling tire) 


Hub bolt 

Ml8 x 40 (9T) 

Tightening torque 

203 ~ 234 ft.fbf 
(28 - 32.4 kgf.m) 

Air pressure 

31.2 ± 1.4 psi 
<2.2 ±0.1 kgf/cm 2 ! 


Support the machine body with a stand for safety. 











7. Take o 

ut negative brake releasing pin (1>. 

© Pin 

(2 pcsi 08 x 40 mm 

© O-r 

ing 

8. Remov 

re piston retainer. 

Cautio 

n! Spring may pop out. 

9. Take oi 

it piston for parking brake. 

When r 

eassembly, apply oil on 0-ring. 

10. Remov 

’e the mounting bolts and separate the upper 

with screw driver. 

(When 

reassembling} 

File an 

d smooth the mating surface, or oil may leak. 

11. Remov 

■e the case cover. 

(When 

reassembling} 

• Note the gear boss direction. 

• Apply liquid gasket on both sides of packing. 








Siti 



12. When reassembly, check boss 
clnner parts> 

(f) Reduction gear case 1 
(2) Reduction gear case 2 
© Gasket 
@ 24T gear 
(S) Ball bearing 
(§) 36T gear 
@ Bali bearing 
(8) 43T gear 
@ O-ring 
@ Adapter 
0 ) Breather 


of gear. 
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Rear differential axle case disassembling 


Remove axle case m 
hammer to remove. 


jnting bolts and carefully tap with 


^[^Keep it suspended with wire or 

Place the differential axle case assy 
Remove cover and packing. 


nylin sling as showi 
on wooden blocks 



Remove right and left 


snap ring. 




prevent 


shaft 







6. Punch out spring pin. 

When reassenbktm slit of spring pin should be vertical to 
shaft center. 



(T) Planetary carrier 
@ Planetary gear 
(5) Needle bearing 

(4) Pin 

(5) Spring pin 
(§) Thrust roller 


7. Separate axle case from axle shaft. 


8. Take up the nut ring and remove bearing nut. 

(When reassembling) 

Securely install the bali bearing into axle shaft and 
tighten nut completely. 

(When reassembling! 

Bend nut ring with axle groove properly. 


<Note> If nut ring has any damage, replace with new 
one. 
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I. Pull out ball bearing from axle shaft. 
10. Take out special oil seal if necessary. 


Remove the mounting bolts and take out tl 
pinion assy. 


(When reinstalling) 

Mounting bolts pitch should be as sh 
Cl =2.91 in (74 mm) 

£2 = 3.43 (87 mm) 


0 Mounting bolt 
@ Spiral bevel gear assy 
@ Shim 

Available: 


0.004, 0.008, 
(0.1, 0.2, 0.5 
thickness in 


Ordinary installed 























>©©<£ 



ig support 


(When 


Available: 0.004, 0.012, 0.02 
(0.1, 0.3, 0.5 mm) 


Take out spiral bevel gear and differential. 
(When reassembly) 

Install the knock pin into the spiral bevel gi 
No gap is required between mating surfacs 
Tighten the UBS bolts to specified torque. 
UBS bolts: M 10x25 
Torque: 68.7 ft.lbs (9.5 kgf.cm) 

Apply lock-tight. 








d. Reassembling of rear differential axle case 


d. Remontage du differential arriere/essieu 


Reassembling procedure is the reverse of disassembling, but pay 
special attention on shim adjustment, turning torque and back¬ 
lash adjustment. 


La procedure de remontage est /'inverse de la procedure de 
demontage, mais faire particulierement attention a I'ajustement 
de cale, au couple de Rotation et a I'ajustement du 
jeu de battement. 



(1) Axle case 1 
Carter de axle 1 

(2) G-ring 
Joint torique 

(3't Straight pin 

Axe de centrage 

(4) Differencial case 
Carter de diff. 

(5) Axie case 2 
Carter d'essieu 2 

8 Axle 2 
Essie u 2 
(7,j Axle 1 
Essieu 1 
(8) Oil seal 

Hague joint 
(9, Cover 

Couvercle 
:.e. Bail bearing 

Rouiament a billes 
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Shim 

Cale 


Cl 2) Bearing nut 13T gear, right 

Ecrou de roulement Engrenage droite 13D 

:i3> Shim ■§$ Planetary gear 

Cale Engrenage planetaire 

(14) Bearing holder 

Support d'engrenage 
(f$ O-ring 

Joint torique 
@ Shim 

Cale 

@ Taper-roNer bearing 

Roulement 

@ Rear bevel pinion, 8T 

Pigeon d'attaque 
i||) Spiral bevel gear, 3ST 

Pignon d'attaque 
CO) Planetary gear set 

Jeu d'engrenage planetaire 
Cj! Internal gear, 56T 

Engrenage interne,56D 
@ 13T gear, left 

Engrenage gauche 13D 









immy bolt 


iReference value; 


When measuring the turning torque, tap on 
pinion shaft with plastic hammer. 

• Repeat steps 4, 5, and 6 to get reference 
(2) Dummy bolt 


tabs after turning torque is reference 


Install spiral bevel pinion assy into the differential 
<lmportant> 

Install the bearing holder flange as shown in phott 
fii: 2.95 in. (75 mm) 

S 2 : 3.46 in. (88 mm} 


disassembling. 

Shim thickness inse 
Pay attention to shi 


jctory: 0.004- in. (0.1 


irectior 


fighten the mounting bolts to specified torque. 
Bolt size: Ml 2x25 

Tightening torque: 61.5 ft.lbf (8,50kgf.m) 



Tighten the differential 



Bolt size: M10><25(7T} 

Tightening torque: 35.4 ~ 41.2 ft.lbf (4.3 - 5.7 kgf.m) 


Install the knock pin and the spir 
No gap is required between mat 
Tighten the UBS bolts to specifif 
68.7 ft.lbf (9.5 kgf.m! 

Apply lock-tight. 


Tentati 




Shim thickne 


Right side 

Left side 

0.024 ~ 0.031 
(0.6 -0.8} 

0.004 ~ 0.008 

<0.1 ~0.2) 

cTurning torque> 

2.17 ± 0.14 ft.lb (30 ± 2 kg 
Measure turning torque a 
seal. 

f.cmi 

t the pinion shaft without oil 

0. Check gear backlash. 

Backlash measured at any 3 points on all teeth of bevel gea: 
must be within specified value. 

Specified value: 0,004 in to 0.008 in (0.1 to 0.2 mm) 





Check contact between spiral bevel pinion and bevel gear. 
Dissolve the red lead in oil. Apply it thinly over several teeth 
of the 5th-shaft bevel pinion and turn the pinion to check 
how the red lead is transferred to the gear. 

• The contact between the spiral bevel gear and the pinion 
must be 2/3 or more of the total contact width. 


• Finally adjust the thickness of shim after measuring the 
pinion shaft turning torque with axle case, gear backlash 
and gear contact. 








Contact between spiral bevel pinion and bevel gear 

Contact entre le pignon conique en spirale et f'engrenage conique 


Correct 

Correct 

Backlash 

Jeu de battement 

0.004 to 0.008 in. 

0.1 a 0.2 mm 


Tooth contact 

Contact des dents 


Tooth tip contact 

Contact par les 
pointes des 
dents 


Teeth engagement is 
shallow and only the teeth 
tips contact. 

L‘engagement des dents est 
peu profond et seules les 
pointes entrent. 

Remove the shims in the right side of the 
differential case bearing holder and insert shims 
of the same dimension to the left side. 

Retirer les cafes du cote droit du support de 
palier du carter du differential et mettre des cales 
de la meme dimension au cote gauche. 

Tooth root 
contact 

Contact par les 
racines des 
dents 


Teeth engagement is deep 
and only the teeth roots 
contact. 

L‘engagement des dent est 
profond et les racines des 
dents entrent en contact. 

Remove the shims in the left side of the 
differential case bearing holder and insert shims 
of the same dimension to the right side. 

Ratirer les cales du cote gauche su support de 
palier du carter du differentiel et mettre des cales 
de la meme dimension au cote droit. 

Small-end 

contact 

Contact par les 

petites 

extremites 


Pinion gear engagement is 
shallow and only the small- 
ends contact. 

L‘engagement de 

I'engrenage d pignon est 
peu profond et seules les 
petites extremites entrent 
en contact. 

This occurs when the bevel pinion has smaller 
allowance than the bevel gear has. To adjust, 
remove the shims in the pinion side and shift the 
bevel pinion shaft towards the differential. 
Simultaneously, the bevel gear must be moved to 
the right side to keep the backlash contact. 

Un tel phenomdne survient lorsque le pignon 
conique a une tolerance plus petite que 

I'engrenage conique. Pour rdgler, retirer les cales 
sur le cote du pignon et deplacer I'arbre du 
pignon conique vers le differentiel. 

Simultanement, deplacer I’engrenage conique 
vers le cote droit de maniere a conserver le 
jeu de battement. 

Large-end 

contact 

Contact par les 

grandes 

extremites 

r€^ 

Pinion gear engagement is 
deep and only the large- 
ends contact. 

L'engagement de 

I'engrenage e pignon est 
profond et les grandes 
extremites entrent en 
contact. 

This occurs when the bevel pinion greater 
allowance than the bevel gear has. To adjust, 
add shims to the pinion shaft to keep it away 
from the differential. Simultaneously, the bevel 
gear must be moved to the left side to keep the 
backlash constant. 

Un tel phenomene se produit lorsque le pignon 
conique a une tolerance plus grande que 
I’engrenage conique. Pour regler, ajouter des 
cales e I'arbre de pignon pour le maintenir e 

I’ecart du differentiel. Simultanement, deplacer 
I’engrenage conique vers la gauche pour 
maintenir le jeu de battement. 
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Front differential axle case assy removing 

Disassembling and reassembling of internal parts are basic¬ 
ally same as the front differential axle assy. 

sure to set the articulate lock bar. 

Apply block to prevent rotation of the tire. 


Drain oil. 

(When reassembling! 

Engine oil 10W 30: 2.9 gai {11.0C) 


© Hub bolt 

<T) Belleville spring 

f OM seal 
Ball bearing 


Remove flange mounting bolts to draw out propeller 
shaft. 


Loosen the front differential axle case mounting bolts. 
Be sure to hold the bolt head with a wrench so that they 
won't turn together. 

Bolt: M24X (7Ti 

Tightening torque: 398 - 4t2 ft.lb 

(55 ~ 57 kgf.m! 



R510 

Hub bolt 

Ml8 x 40 (9T) 

Tightening torque 

203 ~ 234 ft.lbf 
(28 - 32.4 kgf.m) 

Air pressure 

31.3 ±1.4 psi 
(2.2 + 0.1 kgf/cm2) 


m 








Section IV 


Brake System 


- CONTENTS- 

A. Specification . IV-01 

a. Brake performance. IV-01 

b. Brake oil ... IV-01 

c. Brake inner parts dimensions. IV-02 

B. Troubleshooting . IV-05 

C. Testing & Adjustment. IV-07 

D. Servicing . IV-09 

a. Brake pedal & linkage . IV-09 

b. Master cylinder removing . IV-10 

c. Breake assy reassemblying . IV-11 

d. Machine traction method when repaieing IV-16 

e. D - P valve removal/ disassembling. IV-17 

f. Safety switch (Parking) . IV-18 
















A. Specification 
A. Caracteristiques 
a. Brake performance 
a. Performance du frein 

1. Service brake performance (with backhoe) 

1. Performance du frein de service (avec pelle retrocaveuse) 



R510 (B) 

Pedal treading force 

Force de pddale 

Inching 

A vance au pas 

13.2 lbs (6 kgf.) 


Full braking 

Freinage complet 

78.9 lbs (35.8 kgf) 

Pedal operating stroke 
Course de 

Inching stroke 

Course d'avance au pas 

1.57 in. (40 mm) 

fonctionnement 
de pedate 

Braking stroke 

Freinage complet 

0.79 in. (20 mm) 

Braking capacity 

Capacity de freinage 

2 post Rops/Cab 

3075 lbs (1395 kgf)/3260 lbs (1480 kgf) 

Braking distance 

Distance de freinage 

16.4 ft (5 m) > 

Braking distance only dynamic brake 

Distance de freinage avec frein dynamique seulement 

F.H.: 13.1 ± 1.6ft (4.0 ± 0.5 m), FL: 3.3 ± 1.6 ft (1.0 ± 0.5 m) 

Master cylinder rod play 

Jeu de tige de maftre-cylindre 

0.04 ~ 0.08 in. (1 ~ 2 mm) 


2. Parking brake performance 

2. Performance de frein de stationnement 



R510 (B) 

Braking capacity 2 post Rops/Cab 

Capacity de freinage 

1575 lbs (715 kgf)/1675 lbs (760 kgf) 

Braking capacity on the slope (Engine stop) 

Capacity de freinage surpente (Frein moteur) 

15° or more 

ou plus 


3. Negative brake releasing pressure: 128 psi {9 kgf/cm 2 ) 

3. Pression de degagement du frein negatif: 




c. Brake inner parts dimensions 
c. Dimensions des pieces internes du frein 





1. Brake seal 
1. Joint de frein 
(A) Brake seal 1 
Joint de frein 1 
68881-1526-0 
@ Brake seal 2 
Joint de frein 2 
68881-1527-0 
Max. allowable oil temp. 

Temperature d'huile max. admissible 
212°F(100°C) 

Max, Operating pressure 
Pression de fonctionnement max. 
853.4 psi (60 kgf/cm 2 ) 





2. Spring 
2. Ressort 


68841-1563-0 68841-1564-0 


Item 

Element 

(C) Spring 1 
Ressort 1 

(D) Spring 2 
Ressort 2 

Spring rate 

85.62 Ibs/in. 

19.71 Ibs/in. 

faux de ressort 

(1.592 kgf/mm) 

(0.352 kgf/mm) 

Set length 

1.06 in. 


Longueur reglee 

(27 mm) 


Set force 

45.6 lbs 

19.2 lbs 

Force r4gl4e 

(20.7 kgf) 

(7.8 kgf) 

Spring operating stroke 
Course de fonctionnement de ressort 





3. Return spring (C/N 68841-3213-0) 

3. Ressort de rappel 

® Initial force; 8.82 Ibf (4 kgf) 

Force initiate: 4 kgf 
(2) Installing load: 43.00 Ibf (19.5 kgf) 
Charge d'installation: 19,5 kgf 
(D Operating load: 72.31 Ibf (32.8 kgf) .t, - » 
Charge de fonctionnement: 32.8 kgf 
(4) Max. load: 99.19 Ibf (45.0 kgf) 

Charge max.: 45.0 kgf 
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4. Separator plate : 68881-1523-0 
4. Plaque de separation 



• Material: S45C-S55C 
Materiel: S45C-S55C 

• Service limit 
Limite de service 

Warp: 5.91 in. {0.15 mm) below 
Voile: moins de 0.15 mm 



5. Friction plate : 68881-1524-0 

5. Plateau de friction 


• Core plate material: S45C 

Materiel de composition du platecee: S45C 

• Lining material: Paper type 
Materiel de garniture: Type papier 

• Service limit: Until lining cross groove disappears. 

Approx. 0.008 in. {0.2 mm) one side. 

Limite de service: Jusqu'a ce que la rainure en travers de 
la garniture disparaisse. 

Approx. 0.2 mm d'un cote 

(T) Core plate 
Plateau 
(D Lining 
Garniture 
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B. Troubleshooting 


Symptom 

Suspected cause 

Remedy 

Ref. 

page 

a. Service brake 
malfunction 

1. Air Intrusion or insufficient air 
bleeding 

• Check and replenish the brake oil. 

• Check oil leakage from reserve tank 
or piping. 

• Bleed air. 

IV-10 

2. Master cylinder oil leakage 

• Check piston seal 

IV-10 

3. Friction plate worn 

• Check and replace 

IV-03, 13 

4. Separator plate worn or warp. 

• Check and replace. 

IV-03, 13 

5. Brake seal 1 or 2 damage. 

• Check and replace. 

IV-02, 14 

b. Service brake 
pedal doesn't 
return. 

1 Return spring damage or removed. 

• Check and reinstall or replace. 

IV-02 

c. Service braking 
pedal is heavy. 

1. Piston Seall, 2 damage 

• Check and replace. 

IV-14 

2. Unspecified oil usage 

• Renew oil. 

IV-01 

d. Parking brake 
malfunction 

1. Friction plate worn 

• Replace. 

IV-03 

2. Separator plate worn. 

• Replace. 

IV-03 

3. Spring damage. 

• Check and replace. 

IV-02 

e. Parking brake 
can't be 
released. 

Brake seems to be 
staggered and 
low travel speed. 

1. Charge pump pressure is low. 

• Check the pressure. 


2. Oil leaks of hose between charge 
pump and brake. 

• Check and replace. 


3. Friction plate worn. 

• Disassemble and check if it's burnt. 

IV-03 


IV-05 



fV-06 



C. Testing and adjustment 


a. Pedal stroke 


A_ 

B 


1.97 + 0.39 in. (50 


+ 10 mm) 


A: Reference value 
B: Service limit 


b. Negative brake function 

• Start the engine to idle. 

1. Brake releasing condition: 

Shift the P-D lever from P to D position, foot sinks 
further. 

2. Brake applying condition: 

Shift the P-D lever from D to P position, foot is pushed 
up. 


c. Braking distance 


Braking distance 

16.4 ft > 

(Inching valve installed) 

5m> 


(T) Braking point 
(2) Stop point 
@ Travel {Max. speed) 
(4) 65.6 ft (20 m) or more 
© Braking distance 


1. Run the loader at the maximum speed. 

2. Apply the brake and measure the distance the loader has 
traveled until stopping. [Treadling force: 78.91 bs (35.8 kgf)) 
Standard: 16.4 ft (5 m) or less 

* Uneven braking is never allowed. 


Braking distance 
(Dynamiic brake only by 
releasing accel pedal.) 


F.H: 13.1±1.6ft (4.0+0.5m) 
F.L: 3.3+1.6ft (1.0±0.5m) 


d. Parking brake capacity 

Max-slope angle to keep the machine with lever P position. 
Engine stop condition 
jj5“ or more) 

e. Travel block performance on slope 

| 6.6 ±~1.6 ft (2.0 + 0.5 m) /30 sec. I 
Condition: Slope: 15“ 

Oil temp: 122+41°F (50±5°C) 

No ioad with STD counter weight 
Lever: Neutral, Low range 
Engine: Idling rpm 
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D. Servicing 

a. Brake pedal & linkage 

(?) Brake (Inching) pedal. 

(2) Return spring 

(3) Master cylinder 

(4) Inching rod. 


Inching 

| Treading force 

13.2 lbs (6 kg) 

! Stroke 

1.57 in. (40 mm) 

Braking 

Treading force 

78.9 lbs (35.8 kg) 

Stroke 

0.79 in. (20 mm) 


(when reassembling) 

• Adjustment of inching pedal. 

The vehicle should not move while pressing the 
inching pedal, full engine rpm and shifting F/R lever. 
(Pressure differential between PLi and PL2 ports must 
be approx, zero. 

(A) Inching stroke 

(B) Braking stroke 
(?) Brake pedal 
(D Control cable 

(3) Link arm 

(4) Inching spool 
@ Spring pin 

• Meet align mark when mounting iinkage at the 
control valve side. 

• Minute adjustment is required when start-up engine 
rpm is out of specification. 

In that cas, loosen the lock nut and slightly turn the 
link rod. 

Check the start-up engine rpm: 1100 ^g 0 

• Adjustment standard of brake. 

Adjust the rod position as shown in left fig.. 

(A) Play of push rod: 0.04 to 0.08 in (1 to 2 mm) 

(b) Pedal stopper bolt adjustment: 

(?) Brake arm 
(2) Push rod 
(D Master cylinder 
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b. Master cylinder disassembling/reassembling. 


1. Disconnect the hoses and pipes. 
• Catch oil with the oil pan. 

2. Dismantle the master cylinder. 


(when reassembling) 

• Air bleeding procedure 

1 Replenish hydraulic oil, ISO VG32 in the brake fluid < 
© . 0.08 gal (0.38) 

Disconnect the hose frm the master cylinder. 

2 Tighten hose after checking if fluid flows out from it. 

3 While pressing the brake pedal like pumping, loosen 
the air-bleeder to bleed. 

4 Tighten the bleeder after bleeding. 

(Notes) 

• Refill fluid in when its volume decrease to less thai 
1/3. 

• It is easy to check air condition when inserting . 
transparent vinyl tube into bleeder. 

5 Repeat working 4 until air or bubble disappear. 

6 Check brake working and no oil leakage. 

® Brake fluid cup 


(2) Brake oil inlet plug 

(3) Air bleeder 







©© © ©©©©©© ©@©©©0 


c. Brake assy reassembling 



Engine 

© 

From charge pump 

Charge pump 


From master cylinder 

P-D lever 


Brake seal 1 

Brake pedal 

© 

Brake seal 2 

Master cylinder 




Diff-axle 


Separator plate (4- pcs) 

Friction plate (3 pcs) 

Parking brake releasing pin (2 pcs) 

Piston retainer 
Piston (Parking brake) 

Spring 1 (22 pcs) dia = 02.3 mm 

Free length = 40.0 mm 
Spring 2 (22 pcs) dia = pl.4 mm 

Free length = 49.0 mm 

Brake cover 
Piston (Service brake) 









1. Install D-rings into piston retainer and parking piston. 
(T) Piston retainer 

(2) Parking piston 


2. Install parking piston into piston retainer. 

* Apply grease on D-ring. Never damage D-ring. 


3. Install the piston retainer assy into reduction gear case. 

• Liquid gasket should be applied onto packin 1. 

• Springs, 22 sets of large and small, should be 
installed properly. 


4. Insert two pins with O-ring for negative brake releasing. 
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Hanging up the reduction gear case assy, install it with 
differential assy. 


First install the separator plate and friction plate. 
Install 4 pieces of separator plates and 3 pieces of 
friction plates alternately. 


Separator plates : 4 pieces : 61 

8881-1523-0 

Reference thickness 

in. (3.1 ±0.1 mm) 

Service limit (Warp) 

5.91 in. (0.15 mm) below j 


Ci) or less 
© 6 Equal Divisions 


Friction plate: 3 pieces : 68881-1524-0 



<When instailing> 

Apply engine oil 10W30 

Cl) Large Diameter 










CD Install brake seal into brake cover. 

(2) Install service piston into brake cover, 
e: Insert the piston evenly not to damage. 


Do not damage brake seal. 
Apply oil. Watch seal direction. 


CD Install packin with liquid gasket on both sides. 
(2) Apply the grease on both brake cover and final 
seprator plate. 

Put the final separator plate on the brake cover 
install them jointly onto piston retainer. 


Tightening tyorqi 





bolts. 


(T) Separator plates 4 pcs 

(2) Friction plates 3 pcs 

(3) Negative brake releasing pin 2 pcs 

(4) Piston retain 1 pcs 

(5) Parking piston 1 pcs 

(6) Spring 1 22 pcs Wire dia.: 02.3 mm 

Free length: 40.0 mm 

(7) Spring 2 22 pcs Wire dia.: 01.4 mm 

Free length: 49.0 mm 

(§) Brake cover 1 pcs 
(g) Service piston 1 pcs 

© Brake seal 2 
© Brake seal 1 
© From master cylinder 
(@ From charge pump 


F= 


<Specific caution> 

1. Be sewre that no dust is intruded. 

2. Brake seal direction should be prper. 

3. Separator plates and brake cover position shou 
aligned. 

4. When installing the separator plate (final one), 






d. Machine traction method when repairing. 

1. Opening of LST looped circuit 

Loosen lock nut (T) and return bypass valve @ by 1.5 
turn. 

<Note> 

Loosening more than two turn, oil may leak. 
Tightening torque 

Bypass valve: 7.2 ft.lb (1 kgf.m) 

Lock nut: 21.7 ~ 28.9 ft.lb 

(3.5 ~ 4.0 kgf.m! 

(T) Lock nut 

(5) Bypass valve 
@ LST motor 

(4) Service brake piston 
(D Bolt (M12 x 20), plain washer 

(6) Brake assy 

(7) Rear diff. axle 


2. Releasing of negative brake 

(T) Remove bolt (2 pcs), take out plain washers (2 pcs 
two places) and retighten bolts only. 

(2) After loading the machine onto truck, install two 
plain washers and tighten the bolts, so that 
negative brake functions. 

Cautionl 

Pull the machine very slowly and not too far. Otherwis 
LST pump and motor may seize inside. 







e. D-P valve removal/disassembling 


1. Pull out the snap pin and extract the pin. 



2. Disconnect hoses and piping. 

(T) From charge pump 
(?) Return to tank 

When removing pipe (?) , loosen thee pipe nut at st 
controller side. 


3. Remove the detent plug. 

4. Take out the detent springs and balls. 
Pull out the spool. 


(When reassembling) 

• Clean and blow the spool and valve body with air. 

• Check if spool is smooth. 

© Elbow: PT3/8 From charge pump 
© Body: PT3/S To return to tank 
@ Adaptor: PT1/4 To negative 
brake 


(When installing the lever! 

Adjust the lever clearance to 0.2 in. (5 mm) or more. 
© Shim thickness: 0.04 in. il mm) 

<Operating force> 

5.3 + 1.1 lbs (2.4+ 0.5 kgf) 
clever stroke> 








f. Safety switch {Parking} 

When the H-L-P lever is shifted to P position, switch shaft is 
pressed to contact the points. Thus parking lamp and HST filter 
lamp come on. 

Code No.: 55611-41831 

When the rod is pushed: Conductive 

When the rod is free: Not conductive 



AV 1.25G 

AV 1.25G 

Free 

| Pushed 

i o- . 

-_Q 


© Contact 
(?) Insulator 
(3) Spring 
© Coupler 

<Testing> 

Push the shuft and check conductivity. 

(Note) 

Safety switch and stop lamp switch has same looking but 
conductivity is opposite. 

Identify with the connector. 
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A. Specification 
A. Caracteristiques 
a. Steering wheei & column 
a. Volant et colonne de direction 



R510 

Remarks 

Remarques 

1 

Steering wheel diameter 

Diametre du volant de direction 

15.75 in (400 mm) 



Operating force 

Force de fonctionnement 

3.53 ±1.1 Ibf (1.6 ±0.5 kgf) 

Engine rpm Idle or max. 
Regime de ralenti du moteur 
max. 


No. of turning 
(End to end) 

Left 

Gauche 

3.2 ± 0.5 

End to end 

d-une extremite a I'ceutre 


(d-une extremite 
ai-aeetre) 

Right 

Droite 

4.8 ± 0.5 

End to end 

d-une extremite a I'ceutre 


Slippage 

Patinage 




Steering wheel 
circumferential play 

Reference 

Reference 

S 1.97 in. (50.0mm) 



du volant de direction 

Service limit 

Limite de service 




Steering 

wheel vertical play 

Reference 

Reference 

^ 0.02 in. (0.5 mm) 



volant de direction 

Service limit 

Limite de service 




Steering wheel nut tighte 
Couple deserrage de recrou 

ting torque 
du volant de directior 

57.1 ~ 66.5 ft.lbf 
(7.9 - 9.2 kgf.m) 











b. Steering controller 
b. Contro/eur de direction 

< Orbitrol > 

< Orbitrol > 



R510 

Maker 

Sumitomo Eaton 

Fabricant 

Sumitomo Eaton 

Type 

Type 

LC-D1-A LG-D4-A 

Max. permissible pressure 

Pression admissible max. 

2490 psi 1175 kgf/cm 2 ) 

Max. permissible back pressure 

Contre -pression admissible max. 

14.2 psi (10 kgf/cm 2 ) 

Max. allowable temperature 

Temperature admissible max. 

203°F (95°C) 

Input torque to rotate 

Couple d'entree pour tourner 

1.45 ft.lbf (0.2 kgf.m) 

Gerotor displacement 

CylindrGe de Gerotor 

11.90 cu.in (195 cm3/rev) 

Gerotor thickness 

Epaisseur de Gerotor 

1.00 in. (25.4 mm) 


<VP control valve> 

<Soupape de commande VP> 



R510 

Type 

Type 

Load sensing flow priority type with main relief valve 

Type a prionte de debit detection de charge avec clapet de 
decompression principal et de surcharge 

Control spring force 

Force du ressort de commande 

25.6 psi (1.8 kgf/cm 2 ) 

Main relief pressure 

Pression de decompression 
principale 

Bench set pressure 

Pression reglee au banc 

2490 + psi (175 kgf/cm 2 ) 

Actual port pressure 
Pression d‘orifice r4el 

2630170 psi 
(185 ±5 kgf/cm 2 ) 
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A. Specification 
A. Caracteristiques 
a. Steering wheel & column 
a. Volant et co/onne de direction 



R510 

Remarks 

Remarques 

Steering wheel diameter 

Diametre du volant de direction 

15.75 in (400 mm) 


Operating force 

Force de fonctionnement 

3.53 ± 1.1 Ibf (1.6 ± 0.5 kgf) 

Engine rpm Idle or max. 

Regime de ralenti du moteur ou 

No. of turning 
(End to end) 

Nbtr fr goutd 
(d-une extremite 
al-aeetre) 

Left 

Gauche 

3.2 + 0.5 

End to end 

d-une extremite a 1‘ceutre. 

Right 

Droite 

4.8 ± 0.5 

End to end 

d-une extremite a I'ceutre. 

Slippage 

Patinage 



Steering wheel 
circumferential play 

Jeu de circonference 
du volant de direction 

Reference 

Reference 

§ 1.97 in. (50.0 mm) 


Service limit 

Limite de service 



Steering 

wheel vertical play 

Jeu vertical du 
volant de direction 

Reference 

Reference 

S 0.02 in. (0.5 mm) 


Service limit 

Limite de service 



Steering wheel nut tightening torque 

Couple deserrage de recrou du volant de direction 

57.1 - 66.5 ft.Ibf 
(7.9 ~ 9.2 kgf.m) 
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A S/N 20014 ~ 

b. Steering controller 
b. Controleur de direction 

< Orbitrol > 

< Orbitrol > 



S/N10001 ~ S/N20013 

S/N20014 ~ 

Maker 

Fabricant 

Sumitomo Eaton 

Sumitomo Eaton 

Type 

Type 

LC-D1-A LG-D4-A 

LG-D2-A 

Max. permissible pressure 

Pression admissible max. 

2490 psi {175 kgf/cm 2 ) 

Max. permissible back pressure 
Contre-pression admissible max. 

14.2 psi (10 kgf/cm 2 ) 

Max. allowable temperature 

Temperature admissible max. 

203°F (95°C) 

Input torque to rotate 

Couple d'entree pour tourner 

1.45 ft.lbf (0.2 kgf.m) 

2.17 ft.lbf (0.3 kgf.m) 

Gerotor displacement 

Cylindree de Gerotor 

11.90 cu.in (195 cm3/rev) 

11.29 cu.in (184 cm 3 /rev) 

Gerotor thickness 

Epaisseur de Gerotor 

1.00 in. (25.4 mm) 

0.94 in. (24.0 mm) 


<Flow priority valve> 



R510 

Type 

Type 

Load sensing type with main relief valve 

Type a priorite de debit detection de charge avec clapet be 
decompression principal et de surcharge 

Control spring force 

Force du ressort de commande 

25.6 psi (1.8 kgf/cm 2 ) 

Main relief pressure 

Pression de decompression 
principale 

Bench set pressure 

Pression rdgiee au banc 

2490 + psi 

(175 +2 kgf/cm ! ) 

Actual port pressure 
Pression d'orifice reel 

2630 + 70 psi 
(185 + 5 kgf/cm 2 ) 

A 2560 ± 70 psi 
(180 ± 5 kgf/cm 2 ) 
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c. Main pump 
c. Pompe principa/e 



R510 

Type 

Type 

Gear, tandem type 
Engrenage, type tandem 

Maker 

Fabricant 

KAYABA 

Theoretical discharge capacity 
(Engine RPM = 2600) 

Capacite de decharge tMorique 
(Regime du moteur = 2600 tr/mnj 

1.40 in 3 /rev (22.9 cc/rev) 

15.73 gal/min (59.54 8/min.) 

Factory spec. 
Caracteristiques 
techniques usine 

No load 

A vide 

355 psi 
(25 kgf/cm 2 ) 

1.38 ±0.03 in 3 /rev 
(22.65±0.5 cc/rev) 

15.6±0.3 gal/min 
(58.9±1.3 1 /min) 

Load 

En charge 

2775 psi 
(195 kgf/cm 2 ) 

1.32±0.03 in 3 /rev 
(21.65±0.5 cc/rev) 

14.9±0.3 gal/min 
<56.3±1.3fi/min) 

Service limit (80%) 

Limite de service (80 %) 

1.11 in 3 /rev (18.12 cc/rev) 

12.45 gal/min (47.1 C/min) 

Max. durable pressure 

Pression durable max. 

2490 psi (175 kgf/cm 2 ) 

Rated load pressure (Actual) 

Pression de charge nominate (R4elle) 

2630 ± 70 psi 
(185 ±5 kgf/cm 2 ) 

Part No. (Main pump assy) 

No. deptece (ensemble de pompe principale) 


Seal kit No. 

No. de Kit de joint 


Unit weight 

Poids de T unite 
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d. Steering cylinder 
d. Cylindre de direction 

< Part specification > 

< Caracteristique de piece > 



R510 

Type 

Type 

Double-acting type 

Type a action double 

Maker 

Fabricant 

Komatsu Zenowa 

Tube I.D. x rod O.D. 

D.l. de tube x D.E. de tige 

2.76 x 1.38 in (70 x 35 mm) 

Retraction length/stroke , 

Longueur de retraction max./course 

20.63 ± 0.08 in. (524 ± 2 mm)/ 

10.0+ 0.05 in (254 ±1.25 mm) 

Bush internal dia. x width 
(Rod side) 

Diametre interne de 
manchon (Cote tige) 

Reference value 
Valeur dereference 

1.38 S (35 (SS) x 1.77 (451) 

Service limit 
Limite de service 

1.42 (36) 

Bush internal dia. x width 

(Bottom side) 

Diametre interne du 

manchon (Cote bas) 

Reference value 

Valeeur de reference 

1 -38 IS (35 IS > x 1.77.ol (451) 

Service limit 
Limite de service 

1.42 (36) 

Part No. 

No. de piece 

68881-3481-3 

Serial kit no. 

No. de kit de serie 

68881-93911 

Weight 

Poids 

23.37 lbs (10.6 kg) 

Internal leakage 

Fuite interne 



e. Hydraulic tank 
e. Reservoir hydraulique 



R510 

Tank capacity 

Capacity de reservoir 

12.95 gal. (49 £) 

Suction strainer 

Crepine d‘aspiration 

40 p mm 
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c. Main pump 
c. Pompe principale 


Asm 20014 



R510 

Type 

Type 

Gear, tandem type 
Engrenage, type tandem 

Maker 

Fabricant 

KAYABA 

Theoretical discharge capacity 
(Engine RPM = 2600) 

Capacity de decharge theorique 
(Regime du moteur = 2600 tr/mn) 

1.40 in 3 /rev (22.9 cc/rev) 

15.73 gal/min (59.54 C/min.) 

Factory spec. 
Caractdristiques 
techniques usine 

No load 

A vide 

355 psi 

125 kgf/cm 2 ) 

1.38 ±0.03 in 3 /rev 
(22.65±0.5 cc/rev) 

15.6±0.3 gal/min 
(58.9±1.3 1 /min) 

Load 

En charge 

2775 psi 
(195 kgf/cm 2 ) 

1.32±0.03 in 3 /rev 
(21.65±0.5 cc/rev) 

14.9±0.3 gal/min 
(56.3±1.3£/min) 

Service limit (80%) 

Limite de service (80 %) 

1.11 in 3 /rev (18.12 cc/rev) 

12.45 gal/min (47.1 £/min) 

Max. durable pressure 

Pression durable max. 

2490 psi (175 kgf/cm 3 ) 

Rated load pressure (Actual) 

Pression de charge nominate (Rdelle) 

2630 ± 70 psi A 2560 ± 70 psi 
(185 ± 5 kgf/cm 2 ) (180 ± 5 kgf/cm 2 ) 

Part No. (Main pump assy) 

No. de piece (ensemble de pompe principale) 


Seal kit No. 

No. de Kit de joint 


Unit weight 

Poids de /'unite 
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A S/N 20014 


d. Steering cylinder 
d. Cylindre de direction 

< Part specification > 

< Caracteristique de piece > 


Type of differential installed 

Standard Differential | Limited Slip Differential (LSD) 

Type 

Type 

Double-acting type 

Type a action double 

Maker 

Fabricant 

Zenowa 

Tube I.D. x rod O.D. 

D.l. de tube * D.E. de tige 

2.76 x 1.38 in (70 x 35 mm) 

3.15x1.57 in (80 x 40 mm) 

Retraction length/stroke 

Longueur de retraction max./course 

20.63 ±0.08 in. (524 ±2 mm)/ 

10.0 + 0.05 in (254 ± 1.25 mm) 

Bush internal dia. x width 

(Rod side) 

Diamdtre interne de 
manchon <C6te tige) 

Reference value 
Vaieur de reference 

1.38 1? 0 ”(35 S) x 1.77 A, (451) 

Service limit 

Limite de service 

1.42 (36) 

Bush internal dia. x width 
(Bottom side) 

Diametre interne du 

manchon (Cdte bas) 

Reference value 
Valeeur de reference 

1.38 :S (35 ) x 1.771, (451) 

Service limit 
Limite de service 

1.42 (36) 

Part No. 

No. de piece 

68881-3481-3 

68891-34811 

Serial kit no. 

No. de kit de serie 

68881-93911 


Weight 

Poids 

23.37 lbs (10.6 kg) 

23.37 lbs (10.6 kg) 

Internal leakage 

Fuite interne 




e. Hydraulic tank 
e. Reservoir hydraulique 



R510 

Tank capacity 

Capacity de reservoir 

12.95 gal. (49 C) 

Suction strainer 

Crdpine d'aspiration 

40 p mm 
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B. Troubleshooting 


Symptom 

Suspected cause 

Checking method 

Remedy 

Ref. page 

a. Steering wheel is 

(Main relief pressure 
is OK.) 

1. Underinflation of tire. 

Measure by the gauge. 

Adjust inflation. 


2. Pin and bushing are rusted and 
sound sticky noise. 

Remove. 

Clear and apply grease. 

V-11 

3. Eccentric installation of column 
shaft and orbitrol spline. 

Loosen the mounting bolt 
and check operating force. 

Align the column shaft 
installation. 

V-15 

4. Improper oil viscosity. 

Check oil quality. 

Replace with specified oil. 

1-17 

5. Ball bearing rusted or damage. 

Pull the steering wheel up 
and down. 

Replace the bearing. 

V-15 

b. Steering wheel is 
hard to turn. 

(Main relief pressure 
is low.) 

1. Insufficient oil level. 

Oil level check. 

Add oil. 

1-10 

2. Aeration in steering system. 

Sample oil from the tank 
and visual check of oil color. 
White color indicates air 
intrusion. 

Add oil to the specified level. 

Slowly repeat the steering 
cylinder full stroke. 

V-01 

3. Hydraulic hose damgaged and 
oil leaks. 

Visual check. 

Replace. 


4. Hose joint is too tightened and 
spool sticks with housing. 

Loosen the hose joint and 
check. 

Tighten the hose joint to the 
speicfied torque. 

V- 21 

5. Steering controller mounting 
bolts are too tightened. 

Loosen the mounting bolts. 

Tighten the mounting bolts 
to the specified torque. 

V-16 

6. Flow priority spool sticks with 
metal particle. 

Remove. 

Clean and repair. 

V-17 

7. Dust in the flow priority 
orifices. 

Remove. 

Clean and repair. 

V-17 

8. Flow priority control spring 
damaged. 

Remove. 

Replace with new one. 

V-17 

9. Main relief valve set pressure is 
low. 

Check the pressure. 

Readjust. 

V-07 

10. Dust or metal particle intrudes 
in the main relief valve seat 
and ball. 

Remove. 

Clean and reassemble. 

V-07 

11. Main pump discharge rate is 

Check flow test and inspect 
wear. 

Replace. 

V-08 

12. Orbitrol sleeve and spool are 
sticking. 

Remove. 

Replace. 

V-17 

13. Steering cylinder piston rod 
breakage. 

Check oil flow out of return 
line from the cylinder. Oil 
flow indicates the breakage. 

Replace the cylinder. 

V-11 

c. Steering wheel is 

(Steering wheel 
turning speed is low.) 

1. Flow priority spool is sticking 
and restricting the oil flow. 

Remove. 

Clean or replace. 

V-17 

2. Steering controller check valve 
is open and oil bypass. 

Remove. 

Clean or replace. 

V-17 

3. Pump discharge rate is low. 

Check flow test. 

Replace. 

V 08 
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Symptom 

Suspected cause 

Checking method 

Remedy 

Ref. page 

d. Improper response to 
steering wheel. 

1. Looseness of steering cylinder 
pin and bushing. 

Remove and measure. 

Replace. 

V-11 

2. Looseness of steering column. 

Remove and check bearing 
and bushing. 

Replace. 

V-15 

3. Aeration in the steering 
controller or generator. 

Sample oil and check. 

Add oil to the specified level 
or replace with proper oil. 

1-01 

4. Uneveness of inflation pressure 
of right and left tires. 

Check with tire gauge. 

Adjust. 


5. Steering cylinder aeration 

Loosen the hoses of 
cylinders and visual check. 

Bleed air. 

V-01 

6. Steering cylinder piston seal 
damage. Internal oil leakage. 

Cylinder seal tight check. 

Replace. 

V-12 

7. Oil leaks through 
check valve. 

Remove 

Clean and check. 

V-16 

8. Main pump discharge rate is 

Flow rate check. 

Replace. 

V-08 

e. Steering wheel 
doesn't return to its 
neutral. 

1. Eccentric installation of column 
shaft and orbitrol spline. 

Loosen the mounting bolts. 

Reinstall with shim 
adjusting. 

V-15 

2. Column shaft and orbitrol 
spline rusted. 

Remove. 

Clean. 

V-15 

3. Orbitrol spool and sleeve are 
stick. 

Remove. 

Check and replace. 

V-17 

f. Steering wheel 
slippage is large. 

1. Dust intrudes in the 
valve seat. 

Remove. 

Clean or replace. 

V-17 

2. Dust in the anti-cavitation 
valve. 

Remove. 

Clean or replace. 

V-17 

3. Adjusting screw O-ring 

Remove. 

Replace. 

V-17 

g. Abnormal noise. 

1. Suction strainer clogging. 

Visual check of cylinder 
hose. 

Clean the suction strainer. 

1-17 

2. Cavitation due to low oil level. 

Check oil level. 

Add oil. 


3. Improper oil usage. 

Check oil quality. 

Replace with specifried oil. 


4. Steering column bearing 
damage. 

Remove. 

Replace. 

V-15 

5. Steering cylinder pin and 
bushing have rust or excessive 
wear. 

Remove. 

Clean or replace. 

V-11 

6. Dust in the main relief valve. 

Remove. 

Clean. 

V-17 

7. Column shaft spline rusted. 

Remove. 

Clean. 

V-15 

8. Eccentric installation of column 
shaft and orbitrol spline. 

Loosen the mounting bolts. 

Reinstall with shim 
adjusting. 

V-15 





C. Testing & Adjustment 
a. Main relief pressure 
<Procedure> 

Install the pressure gauge at test port as shown in photo. 
Relieve the steering circuit at the stroke end of steering 
cylinder. 

CD Pressure gauge port 

(2) Main pump 

(3) Charge pump 

<Condition> 

• Oil temp.: 113 ± 41°F (45 ± 5°C) 

• Engine: Rated rpm: 2600 rpm 


<Specification> 


psi (kgf/cm 2 > 



R510 

Actual port pressure 

2630 ± 70 
(185 ±5) 

Bench set pressure 

2490 *i“ 

(175 f) 


<Adjustment> 

1. Loosen the lock nut (4). 

2. Tighten or return the adjusting screw (3) while relieving. 


(A) Location of main relief valve 


CD 

O-ring 

® Seat 

(?) 

Relief plug 

© Screen 

® 

Adjusting screw 

© Ring 


Lock nut 

© Spool plug 

® 

O-ring 

© Control spring 

® 

Relief spring 

© Dy orifice 

CD 

Ball guide 

© Priority spool 

® 

Ball 

© PP orifice 
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b. Main pump flow rate 



<Procedure> 

1 Install the pressure gauge and flow meter as shown in the 
photos. 

(T) Main port outlet 
(f) Flow meter 
(D Loading handle 
(4) To steering controller P port 

2. First check the main relief pressure. 

3. Test the flow rate without any load at engine rated RPM. 

4. Apply the load pressure and read the flow rate and engine 
RPM. 

5. Calculation of volumetric efficiency 


(¥) Front sjavel loader 
(§) Flow prioroty valve 


Tested f low rate with load 
Tested engine RPM with load 


Rated engine RPM (2600) 
= Flow rate 


Volumetric _ Tested flow rate 

efficiency Theoretical flow rate x 0 


<Condition> 

• Oil temp.: 113 ± 41 °F (45 ± 5°C) 

• Engine: Max. rated (2600 rpm) 

When no load. 


<Specification> 


gal/min (e/min) 



R510 

Flow 

Theoretical 


15.73 

rate 



(59.54) 


Factory 

spec. 

No load 

355 psi 
(25 kgf/cm 2 ) 

15.6 + 0.3 
(58.9 + 1.3) 



Load 

2775 psi 
(195 kgf/cm 2 

14.9 ± 0.3 
(56.3 ± 1.3) 


Service limit Load 

12.58 


(80%) 


(47.6) 

Loading pressure 

2775 + 70 

195 + 5 
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C. Testing & Adjustment 

a. Main relief pressure 


<Procedure> 


install the pressure gauge at 

: test port as shown in photo. 

Relieve the steering circuil 

t at the stroke end of steering 

cylinder. 


(T) Pressure gauge port 


(?) Main pump 


(|) Charge pump 


<Condition> 


• Oil temp.: 113 ± 41°F (45 ± 5°C) 

• Engine: Rated rpm: 2600 rpm 

<Specification> 



psi (kgf/cm 2 ) 


R510 

Actual port pressure 

2560 ± 70 


{180 ± 5! 

Bench set pressure 

2490 1° 


{175 T) 

<Adjustment> 


1. Loosen the pipe nut. 


2. Tighten or return the adjusting screw © while relieving. 

® Location of main relief valve 

© Housing 

® Ring 

(2) Plug (LS port) 

® Screen 

® O-ring 

© Adjusting screw 

© Control spring 

® O-ring 

® Priority spool 

® Spring guide 

© Spool plug 

© Relief spring 

© Relief valve cartridge 

© Bail guide 

® Body sub-assy 

© Bali 
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b. Main pump flow rate 


<Procedure> 

1. Install the pressure gauge and flow meter as shown in the 
photos. 

© Main port outlet © F™nt sjavel loader 

©Flowmeter © Flow prioroty valve 

© Loading handle 
© To steering controller P port 

2. First check the main relief pressure. 

3. Test the flow rate without any load at engine rated RPM. 

4. Apply the load pressure and read the flow rate and engine 
RPM. 

5. Calculation of volumetric efficiency 


Tested flow rate with load 
Tested engine RPM with load 


Rated engine RPM (2600) 
- Flow rate 


Volumetric Tested flow rate 

--- =--- x 100 (%) 

efficiency Theoretical flow rate 


<Condition> 

• Oil temp.: 113 ± 41°F (45 ± 5°C) 

• Engine: Max. rated (2600 rpm) 

When no load. 


<Specrfrcation> 


gal/min (e/min) 



R510 


Theoretical 

15.73 

(59.54) 

Factory 

spec. 

No load 

355 psi 
(25 kgf/cm 2 ) 

15.6 ±0.3 
(58.9 ± 1.3) 

A2915 psi 
(205 kgf/cm ! ) 

14.9 ± 0.3 
(56.3 ± 1.3) 

Service limit Load 

(80%) 

12.58 

(47.6) 

Loading pressure 

2915 ±70 

205 ± 5 




c. Steering whee! 


<Circumferential play> 

1. Mark the wheel. 

2. Align the scale with the mark on the wheel. Then turn the 
wheel to measure the play. 

* Standard play S 1.97 In (50 mm) (in circumferential 
direction) 


<Vertical play> 

1. Remove the wheel cap. 

2. Set the dial gauge in place. 

3. Move the wheel vertically to measure the play. 
• Standard play 5 0.02 in (0.5 mm) 


cOperating force> 

1. Set a push-pull scale in the knob position. 

2. Idle the engine at 850 to 1000 rpm. 

3. Draw the scale in a trangential direction. 

• Standard value: 3.53 ±1.1 Ibf (1.6 ± 0.5 kgf) 

<Slippage> 








Hoses and fitting installation 

Tightening torque: 

(PFt/2) 86.8 ~ 101.3 ft-lb (12.0 ~ 14.0 kgf.m! 
(PF1/2) 43.4 - 47.0 ft-lb (6.0 ~ 6.5 kgf.m) 

(PF3/8) 57.9 - 72.3 ft-!b (8.0 ~ 10.0 kgf.m) 

(PF3/8) 36.2 ~ 39.8 ft-lb (5.0 ~ 5.5 kgf.m) 

(PF3/8) 36.2 - 39.8 ft-lb (5.0 ~ 5.5 kgf.m) 

PT and PF should be followed to the STD tightening torque 
table. 

Rotor spacer thickness: 1.00 in. (25.4 mm) 


(T) Main pump 

(2) Steering controller 

(3) Steering cylinder 

(J) Front loader control vaive 
(f) D-P control valve 
(§) Tank 


Air bleeding 

After disassembling and reassembling, bleed the air out of the 
steering system by slowly turning the steering wheel. And 
check steering cylinder and front frame are normally moving. 
Engine: Medium rpm. 

(1) Steering column 

(2) Shaft 

(D Valve unit 

(4) Steering controller 
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c. Steering wheel 


<Circuinferential play> 

1. Mark the wheel. 

2. Align the scale with the mark on the wheel. Then turn the 
wheel to measure the play. 

• Standard play S 1.97 in (50 mm) (in circumferential 
direction) 


<Vertical play> 

1. Remove the wheel cap. 

2. Set the dial gauge in place. 

3. Move the wheel vertically to measure the play. 
• Standard play £ 0.02 in (0.5 mm) 


<Operating force> 

1. Set a push-pull scale in the knob position. 

2. Idle the engine at 850 to 1000 rpm. 

3. Draw the scale in a trangential direction. 

• Standard value: 3.53 + 1.1 Ibf (1.6 + 0.5 kgf) 
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d. Hoses and fitting installation 



© O-ring 2 (68011-6222-1) 

Body 1 (68131-6322-1) 3/4 UNF (T port) 

Tightening torque: 57.5 ~ 72.3 ft.lbs (8 - 10 kgf.m) 

© Elbow (68891-6486-1) (L port) 

® O-ring 2 (68011-6222-1) 

Elbow (68891-6461-1) 3/4 UNF 
Tightening torque: 32.5 ~ 39.8 ft.lbs (4.5 - 5.5 kgf.m) 
© O-ring (68891-6464-1) 

Elbow (68891-6463-1) 7/16 UNF (LS port) 

Tightening torque: 14.5 ft.!bs (2 kgf.m) 

® Elbow (68021-6244-1) <R port) 

© O-ring 2 (68011-6222-1) 

Elbow (68891-6462-1) (P port) 

Tightening torque: 32.5 - 39.8 ft.lbs (4.5 - 5.5 kgf.m) 
© Steering controller 
® Steering cylinder 
© P port 
® T port 

@ L port (Rod side) 

© R port (Bottom side) 


• Air bleeding 

After disassembling and reassembling, bleed the air out of the 
steering system by slowly turning the steering wheel. And 
check steering cylinder and front frame are normally moving. 
Engine: Medium rpm. 

(T) Steering column 
(2) Shaft 

@ Steering controller 
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D. Servicing 

a. Steering cylinder removing 

1. Raise up the front shovel and install the lift arm support 
device for safety. 

2. Remove the front cover. 


3. Hammer out the pins at the steering cylinder both ends. 


4. Remove the steering cylinder. 


• Part designation 
(j) Pin bushing 
(?) Piston rod 
3 Wiper ring 
.4, Cylinder head 
(5.' Lock washer 
(6) O-ring 
(J) Back-up ring 
(8) O-ring 
(D Bushing 
@ U-ring 
3jD Slide ring 
ill Piston 
lj> Seal ring 
14 Slide ring 
il|;' Shim 
@ Castle nut 
;1_t' Split pin 
Cylinder tube 
Pin bushing 
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b. Cylinder disassembling/reassembling 





5. Puil out the cylinder head and the piston together. 

* Make sure the piping port is open. 

* Place an oil pan under the port at the retreat {cylinder 
head) side. 

Do not allow the piston end to drop down just 
when pulling out the piston. Otherwise you may get your 
hand injured or the piston itself may get damaged. 

Now release the cylinder tube from the vise. 


A 


Attention 


fall! 
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6. Fix the piston rod at the vise. 

sure to place the wood block under the rod. 


(D Vise 
(9) Wood block 


7. Remove the snap ring (wire) with a screwdriver. 

8. Take the lock pin out of the piston. 

9. Using a wrench, loosen the hex nut of the piston. 

* Preferably use a hydraulic jack and a specific wrench for 
easier work. 

<Q> Piston nut, R310: Ml 6 x 1.5, R410: M20><1.5 
© Specific wrench 
© Hydraulic jack 

(When reassembling) 

Spopper Nut tightening torque 


ft. lbs 
(kgf.m) 



Steering 

Lift 

Tift 

Cylinder rod 
Nut screw 

M24 x 3 

M27 x 3 

M30 x 3 

Tightening 

torque 

340 ± 3.0 

(42 ± 4.2) 

456 ± 4.6 

(63 ± 6.3) 

579 ± 5.8 

(80 ± 8.0) 

Spanner size 

36 mm 

41 mm 

46 mm 


10. Remove the piston. 


11. Pull out the cylinder head. 

12. Release the piston rod from the vise. 

• Buffer ring 

Install the square ring first and then the slide ring. 

* Bend the slide ring into U shape with your fingers, 
and install into the groove. 

* Do not bend the ring into a too small U, otherwise the 
ring may get wrinkles thereafter. 

* Finally make sure there is no wrinkle or other 
permanent deformation left. 







[Cylinder inspection] 

1. Piston rod warp 

1. Mount the piston rod on a V-block. 

2. Set a dial indicator at the center of the rod. 

3. Rotate the piston rod and read the indicator. Warp is one- 
half of the difference between the maximum and the 
minimum readings. 

4. If the value exceeds the allowable limit, replace the piston 
rod. 

• Reference value.warp within 0.002 in (0.05 mm) 

• Allowable limit.warp within 0.0197 in (0.5 mm) 

2. Clearance between piston rod and bushing 

1. Measure the piston rod O.D. and cylinder head bushing I.D. 
and determine the clearance. 



Rod size 

Clearance 

Reference 

value 

d>0.9843 to 1.5748 in 

less than 0.010 in 

01.7717 to 2.9528 in 

less than 0.012 in 

Allowable 

limit 

00.9843 to 1.5748 in 

0.0158 in 

01.7717 to 2.9528 in 

0.0197 in 


3. Clearance between cylinder tube I D. and piston ring 
O.D. 

1. Measure the cylinder tube I.D. 

2. Calculate the piston ring thickness plus piston ring groove 
O.D. determine the clearance. 



Rod size 

Clearance 

Reference 

value 

02.3622 in less 

0.0020 to 0.0118 in 

02.5590 to 4.5276 in 

0.0020 to 0.0138 in 

04.7244 in more 

0.0020 to 0.0157 in 

Allowable 

limit 

02.3622 in less 

0.0236 in 

02.5590 in 

0.0276 in 

04.7244 in 

0.0315 in 
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c. Steering post removing 

1. Remove the wheel cap. 



Remove the nut holding the steering wheel. 
Wrench size: 17 mm 
(When reassembling) 

Tightening torque: 77.5 ~ 90.2 N.m 
7.9 ~ 9.2 kgf.m 
57.1 ~66.5ft.lbf 


remove the wheel. 


Draw the steering whc 
(When reassembling) 
Align the key position. 


Disconnect the hoses and pipes from the 
controller assy. 

When retightening EF port pipe, loosen st 
mounting bolts (4 pcs) and return pipe. 


Disconnect the wire harness couplers. 
When reassembly, care should be taken 
wireharness. 




(T) From charge pump 
(2) Return to tank 
® From main ;pump 
(4) EF port to front loader 
© To steering cylinder rod si 
(§) To steering cylinder bottor 


the steering 


Bolt tightening 








d. Steering controller disassembling 

<Part designation> 

010 CONTROLLER. STEERING 

020 SCREW 

030 End cap 

040 GEROTOR 

050 SPACER 

060 Spacer plate 

070 DRIVE 

080 ASSY PARI S, CONTROL 

090 CENTER SPRING 

110 PIN 

120 SCREW 

130 O-Ring 

140 SEAT, CHECK 

150 O-Ring 

160 BALL 

170 BALL, CHECK 

180 O-Ring 

190 RACE, BEARING 

200 BERING, NEEDLE 

210 RING 

220 SEAL, DUST 

230 SEAL, OIL 

240 Retaining ring 

250 BUSHING 

260 KIT, SEAL 

280 CONTROL SPRING 

290 PLUG, SPOOL 

300 BALL 

310 BALL GUIDE 

320 SPRING, RELIEF 

330 PLUG, RELIEF 

340 SCREW, ADJUSTING 

350 LOCK NUT 

360 Assy valve, check 

370 O-Ring 

380 O-Ring 

390 O-Ring 

400 O-Ring 

410 Bolt 

420 Bolt 

430 Spacer 



• Steering post assy 

© P port (PF 1/2) 43.4 ~ 47.0 ft.lb (6.0 ~ 6.5 kgf.m) 

(2) Tank port (PF 3/81 57.9 ~ 72.3 ft.lb <8.0 ~ 10.0 
kgf.m) 

(3) EF port (PF 1/2) 86.8 - 101.3 ft.lb <12.0 ~ 14.0 
kgf.m) 

© L port (PF 3/8) 36.2 -39.8 ft.lb (5.0 - 5.5 kgf.m) 
(f) R port (PF 3/8) 36.2 - 39.8 ft.lb (5.0 ~ 5.5 kgf.m) 


• Separation of the steering controller and control 
valve. 

Tightening torque: 39.2 N.m 

4,0 kgf.m 
28.9 ft.lbf 

Allen wrench: 8 mm 

© Steering post 
@ Shaft 
© Valve unit 
© Steering controller 
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(wnen reassemDimgj 
Align the key position. 


7. Loosen the steering post, assy mounting 

• Bolt tightening torque: 35.4 ~ 41.2 ft.lb 
4.9 - 5.7 kgf.m 


6. Disconnect the wire harness couplers. 

When reassembly, care should be taken not 
wi reharness. 


© 

@ 

<S> 

© 

© 

© 


P port (from CF port of priority valve) 
Return to tank 

To steering cylinder rod side (Turn left) 
To steering cylinder bottom side (Turn 
LS port 

From charge pump 












e. Control valve disassembling 

CO Left steering port 
(2) Right steering port 
® Pump port 

(4) Ls port 

(5) Tank port 


R 

1. Unscrew the plugs (T) to remove the spring (|) and main 
spool® 

• Wrench size: 22 mm 

(When reassembling) 

Be secure the direction of the main spool (2). 


2. Unscrew the relief plug ® of main relief valve. 

3. Take out spring®, ball guide® and ball®. 

4. Unscrew the Ls orifice check valve {® 


5. Unscrew to take the orifice out of the spool assy. 
Allen wrench: 3 mm 
Never mix up two orifices of both sides. 

(T) PP orifice 
( 5 ) DY orifice 
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4. Remove fittings of pipes and hoses. 
Remove mounting bolts. 

© Mounting bolts of flow priority vaive 
® Mounting bolts of pipe stay. 


© Main pump ~ Flow priority valve: 68891-6473-0 
<D Main pump ~ Flow priority valve: 68891-6471-0 
© Flow priority valve - Steering controller: 68891- 
6467-0 

© Flow priority valve ~ Loader control valve: 68891- 
6278-0 

© Steering controller ~ Flow priority valve: 68891- 
6466-0 

© Flow priority valve ~ Tank: 68891-6483-0 


5. Size of fittings & tightening torque 

© Body 16 (UNF 7/8 - ) S/N 68221-6335-1 

® Elbow SUMF 3/4 ~ PF 3/8} S/N 63891-6462-1 
® Elbow (UNF 3/4 ~ PF 3/4) S/N 68891-6468-1 
@ Elbow ( } S/N 68891-6463-1 

© Straight nipple ( ) S/N 68891-6469-1 


6. Disassemble internal parts 
© Priority spool 
© Priority spring 
© Plug 

© Relief valve cartridge 
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7. Disassemble relief valve cartridge 


8. Internal parts of main relief cartridge 
© Cartridge 
© Ball 
© Ball holder 
© Spring 
© Spring guide 
© Adjusting screw 
© L-wrench, size: 7/32 



010 VALVE 
020 HOUSING 
030 PLUG 
040 O-RING 
050 SPRING 
060 SPOOL 
070 PLUG 

080 VALVE.CARTRIDGE 
090 O-RING 
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A. Specifications 
Donnees techniques 

a. Gear pump (Main) 
Pompe a engrenages 


Model / Modele 

R510 (B) 

Pump type 

Tandem gear type 

Genre de pompe 

Type d engrenages tandem 

Maker 

Fabricant 

Kayaba 

Max. durable pressure 

Pression max. 

2490 psi (175 kgf/cm 2 ) 

Part No. 

Piece No. 


Assy seal part No. 

Ensemble de joint pidce No. 



• Delivery rate 

Taux de refoulement 


Model / Modele 

R510 (B) 

Theoretical discharge capacity 

Capacite de decharge theorique 

1.40 in 3 /rev (22.9 cc/rev) 

Engine: 2600 RPM 

15.73 gal/min (59.54£/min) 

Service limit (80 %) 

Valeurs de limite de service 

12.58 gal/min (47.68/min) 


• Factory specifications 


Model / Module 

R510 (B) 

No load 

A vide 

355 psi (25 kgf/cm 2 ) 

15.6 ± 0.3 gal/min (58.9±1.3g/min) 

Load 

En charge 

2775 psi (195 kgf/cm 2 ): 95%< 

14.9 ± 0.3 gal/min (56.3 ± 1.32/min) 


• Servicing 
Entretien 


Item 

Element 

Reference values for 
new vehicle 
Valeurs de reference 
pour vehicule neuf 

Service limit values 
Valeurs limite 
de service 

Remarks 

Observations 

Gear track wear 

Clearance 

0.02 in 

0.066 in 

Up to +0.1 mm (+0.004 in) 

Usure de voie de pignon 

Jeu 

0.05 mm 

0.15 mm 

Jusqu' a +0.1 mm 

Gear track wear 

Scratch by gear teeth 

1/3 


Circumferential 

Usure de voie de pignon 

Rayure par dent de pignon 



Circonfdrentiel 

Shaft/bushing wear 

Clearance 

0.004 in 

0.008 in 


Usure d'arbre/manchon 

Jeu 

0.1 mm > 

0.2 mm 


Bushing wear (left and right) 

Length 


0.005 in 


Usure de manchon (gauche et droit) 

Longueur 


0.12 mm 
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b. Control valve 
Valve de controle 

• Specifications 
Caractdristiques 


Variety 

VariSte 

Unit 

Unitd 

R510 (B) 

Maker 

Fabricant 


Kay aba 

Type 

Type 


KVS-65J-3 

Flow rate 

Debit 

gal/min 

2/min 

17.17 

65 

Max. adjustable pressure 

Pression max. 

psi 

kgf/cm 2 3 4 5 6 7 

2985 

210 

Allowable back pressure 

Pression admise dans le retour 

psi 

kgf/cm 2 

213 

15 

Main relief pressure 

Pression de decompression principale 

Bench set pressure 
Pression au 
banc d'essai 

psi 

kgf/cm 2 

2490 !£ | 2915 ±70 

1751 | 205 ±5 A 


Actual port pressure 
Pression reelle sur lavalve 

psi 

kgf/cm 2 

2775 ± 70 

195 + 5 

Overload relief pressure 

Pression de decompression de surcharge 

Bench set pressure 

Pression au banc d'essai 

psi 

kgf/cm 2 

3270 ± 70 

230 ± 5 


Actual port pressure A 
Pression reelle A 

psi 

kgf/cm 2 

3625 ± 140 

255 ± 10 

Parts No. 

Piece No. 

STD/ Auto leveler 

68861-6131-2/68881-6161-0 

Assy seal Part No. of control valve 

Lift 

68811-9390-2 


Tilt/Service port 

68811-9380-0 


Shut off valve 

68811-9420-0 

• Valve section and relief valve arrangement 

(T) Inlet section 

/^S/N 20014 - 

(T) Section admission 



(2) Section inclinaison 

(3) Section levage 

(4) Orifice service 

(5) a la retrocaueuse 

(6) Detente 

(7) Prise obturation (soupape) 

(§) Electrovanne 

(aj) Soupape de decharge principale 
(bt) Soupape de decharge pour surcharge ci 
Soupape de decharge pour surcharge c6te bi 
side © Soupape anti-cevitotion 



Control valve 

VI-02 Soupape de controle 






c. Cylinder 
Cylindre 

• Specifications 
Cara ct4ristiques 


Model 

R510 (B) 


Cylinder 

Cylindre 

Unit 

Lift 

Tilt 


Item 

Element 

Unite 

Levee 

Inclinaison 


Maker 

Fabricant 


Zenowa 

Zenowa 

g 

Type 

Type 


70-40-626 

80-45-412 

1 

Cylinder inside dia. 

in 

2.76 

3.15 


Dia. interieur de cylindre 

mm 

70 

80 

i 

Piston rod outside dia. 

in 

1.57 

1.77 

| 

Dia. exterieur de tige de piston 

mm 

40 

45 

G 

Stroke 

in 

24.65 

16.22 


Course 

mm 

626 

412 


Min retraction length (pitch) 

in 

36.73 + 0.12 

32.48 + 0.12 


Longueur de contraction min (pas) 

mm 

933 ±3 

825 ±3 

-S 

Bushing inside dia. (at rod) 

in 

1.57 322 

i.57 


Dia. interieur de manchon (a la tige) 

mm 

40(22 

40 (2:22 


Bushing inside dia. (at bottom) 

in 

1.57 + ;°o°o 2 

1.57 

§ 

Dia. interieur de manchon (au bas) 

mm 

40 +0.05 

40 (2:22 

i 

Part No. 

Piece No. 


(t) 68881-7211-1 
® 68881-7215-1 

68881-7221-1 


Assy seal Part No. 

Ensemble de joint Piece No. 


68881-9320-1 

68881-9330-1 


Cylinder 

Cylindre 

Lift 

Levee 

Tilt 

Inclination 

Cylinder head screw size 

Taille de vis culasse de cylindre 

M75 x 2 

M85 x 2 

Tightening torque 

557 ± 5.6 ft.lbs 

521 ± 5.2 ft.lbS 

Couple de serrage 

(55 ± 5.5 kgf.m) 

(72 ± 7.2 kgf.m) 

Cylinder rod screw size 

Taille de vis, bielle du cylindre 

M27 x 3 

M30 x 3 

Tightening torque 

! 456 ± 4.6 ft.lbs 

579 ± 5.8 ft.lbs 

Couple de serrage 

(63 ± 6.3 kgf.m) 

(80 + 8.0 kgf.m) 

Wrench size 

Taille de cle 

41 mm 

46 mm 




d. Operating speed 

Vitesse de fonctionnement 


1 Cylinder Unit: second 

Cylindre Unite: seconde 


Item 

Element 

Reference values for new vehicle 
Valeurs de reference 
pour vehicule neul 

Service limit values 
Valeurs limite de service 

Remarks 

Remarques 

Model 

R510 

R510 


Lift 

Levee 

upper 

superieur 

5.1 ±0.5 

6.7 

Highest above ground level 

Le plus haut au-dessus du 


lower 

inferieure 

3.4 ± 0.5 

4.7 

niveau du sol 

Tilt 

Inclinaison 

till 

inclinaison 

1.1 ±0.3 

1.7 

Horizontal to tilt on ground level 

De Horaontala in cSni sur une surface plate 


dump 

deverser 

1.0 ±0.3 

1.6 

Full tilt to dump at max height 

De complement indindjusque av 




deversement ceu a hceeteer maximum. 


e. Natural fall amount 

Montant de chute de gravite 



Unit 

Unite 


Reference values 
for new vehicle 
Valeurs de reference 
pour vehicule neuf 

Service limit 
values 

Valeurs limite 
de service 

Remarks 

Remarques 

Cylinder natural fall 

in/min 

Tilt 

0.8 

3.9 


Chute par gravite de cylindre 

mm/min 

Inclinaison 

20 

100 



in/min 

Lift 

0.8 

3.9 



mm/min 

Lev4e 

20 

100 


Piston rod deformation 

in 


0.002> 

0.02 


Deformation de tige de piston 

mm 


0.05> 

0.5 


Rod/bushing wear 

in 

Clearance 

0.01 > 

0.016 


Usure de tige/manchon 


Deversement 

0.25> 

0.4 


Tube/piston ring wear 

in 


0.002-0.0011 

0.024 


Usure de segment de piston/tube 

mm 


| 0.05-0.03 

0.6 



f. Lever stroke and operating force 

Course du levier et force de fonctionnement 


Item 

Operating force (lb) 

Stroke (in) 

Element 

Force de fonctionnement (kgf) 

Course (mm) 

Model 



Modele 

R510 

R510 

Lift lever 

5.29 ± 1.1 

2.36 + 0.79 

Levier de levde 

2.4 ± 0.5 

60 ±20 

Tilt/Dump lever 

4.41 ± 1.1 

2.36 ± 0.79 

Levier de !'inclinaison/deversement 

2.0 ± 0.5 

60 ±20 

Float 

11.9 ± 4.41 

1.77 ± 0.79 

Flottaison 

5.4 ±2.0 

45 ±20 

Service port lever 



Levier de sortie auxilliceire 




Note: Stroke excludes the lever play of 0.79 in. (20 mm). 
Remarque: La course comprend un jeu de levier de 20 mm. 
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Pin 

Goupille 

Bushing 

Bague 

Material 

Material! 

S45C-D (JIS) 

STKM16A or S43C 

Heat treatment 

Traitement thermique 

High frequency Induction hardening 
Trempe par induction & haute frequence 

— 

Surface Hardness 

Trempe superficielle 

HRC 52-59 

HRC 52-59 

Effective hardness depth 
Profondeur de trempe reelle 

0.08 ~0.16 in (2-4 mm) 

0.04 - 0.08 in (1 -2 mm) 


Note: (|3)Cutting edge: Material is S50C 

Hardness HB207 ~ 248. 
Nota: cote tranchant: Le materiau est SSOC. 

Trempe HB 207-248. 
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h. Front pin. Front bush 

Cheville avant, Coussinet avant 


D 


T 

d 

_L 

Unit: in 
Unite: (mm) 



Reference pin dimensions 

Dimension de reference des goupilles 

Reference bushing dimensions 

Dimensions de reference des manchons 

Pin diameter D * Length L in 

Diametredes goupilles x Longueur (mm) 

Outside diameter d x Inside diameter D* Length L in 
Diametre intetre exterieur x Longueur (mm) 

Model 

R510 

R510 

® 

68881-71150 1 ,50 7 x X 14€) 5 

68881-71130 1 -( 5 V x 1 io 7 x X 5l) OS 

© 

68811-71260 1 (40 7 x X U5) 1 

68811-71130 ’IsoVioVsfj 05 


68881-71150 T 

68881-71290 


T T 

t T 


68881-71260 

eaeai ao.on Tilt cylinder 1.97 x 1.57 x 1.97 

68881-93460 Cylinder d'inclinaison (50 x 40 x 50) 

<D 

68881-72130 \foxri^ 

cooii 71 ion 2.36 x 1.57 x 2.17 

68811-71120 (60x 40x55) 

© 

68881-72120 \nxUX) 

cooo-1 oo/on Lift cylinder 1.97 x 1.57 x 1.97 
68881 -93460 Qylindre de levage (50 x 40 x 50) 

<D 

68881-71230 

68881-71272 j” 

(D 

68811-71260 1 (40 7 x X 145 7 ) 1 

RSfiRi QRfiRn Tilt cylinder 2 .17 x 1.57 x 1.97 

68881-93660 Cylinder d'inclination (55 x 40 x 50) 

@> 

68881-34830 

rrrpi-QR 9Rn Steering cylinder 1-77 x li3 8 x 1.77 
Cylindre de direction (45 x 35 x 45) 

© 

t T 

Rfiaai Steering cylinder i. 77 x 1.38 x 1.77 

Cylindre de direction (45 x 35 x 45) 

© 

68881-41170 3 (8o!?x X 290) 2 

68881-41150 3 ’ 1 (80g| X x9l°x X 70) 97 

Service limit 
Limite de service 

Up to -0.039 in of pin diameter 

Jusque' a -1,0 mm du diametre de goupille 

Up to +0.039 in of inside diameter 

Jusque'd + 1,0 mm du diametre interieur 


<Note> H 

1. New part tolerance To lerance de piece neuve 

Pin D: 1.378 (355£>, 1.5755.™” (40 5£) Bush D: 1.378 5«« (35 55), 1.57652™ (40 55°) 

Goupille D: i 772 (45 55), 1.969 5S <5055?> Bague D: 1.7-72 ” (45 53S), 1.969 55™ (50555) 


Eg 


1 -- 


: 

- -- 

B 

. : 
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B. Troubleshooting 


c 


Hydraulic system does not work 



Test flow rate by connecting flow meter to 
EF port. Is there rated gpm at specified psi? 


] YeS 1 


No 


Priority spool is sluck or metering orifice 
plugged. 



| Attachment system doesn't work. 














hydraulic pump. 


| Adjust | 



wive is stuck open or set too 


is stuck, has broken spring, 


priority valve. I 








C. Testing & Adjustment 


a. Main relief pressure 

<Procedure> 

1. Set the pressure gauge on the main pump as shown in 
photo. 

2. Start the engine and check the measurement circuit. 

3. With the engine running at max rated speed, operate the 
iever to relieve the cylinder. 

• Repeat this operation two or three times to achieve an 
accurate value. 

4. If the measured vaiue does not comply with the specified 
value, adjust the preessure (at an oil temperature of 
113±41°F, 45±5°C). 

CO Main pump (2) Pressure port 
<Specification> 


kgf/cm 2 


R510 

Actual port pressure 

2275 ± 140 

195 ± 10 

Bench set pressure 

2490 :% 

175 j 


• Main relief valve location 
© Inlet hose 

(2) Return hose 

(3) Main relief valve 

(4) Overload relief valve for tilt cylinder 
® Shut-off valve 


CAdjustmenl> 

I. Loosen !he lock nut ® . 

!. Tighten or return the adjusting screw (2) while relieving. 

Pressure increases or decreases approx. 355 psi (25 
kgf/cm 2 ) per every 45 degree. 








b. Overload relief pressure A 

(Main relief pressure over-adjusting method) 

<Procedure> 

1 Remove the delivery side adaptor plug and set a pressure 
gauge. 

2. Adjust the set pressure at the main relief valves to 
approximately 0.98 MPa (10kgf/cm 2 , 142.2 psi) higher 
than the set pressure for the overload relief valve. 

3. Relieve cylinder at maximum rated engine rpm and read the 
gauge. 

4. Repeat this step several times to insure correct readings. 

5. If the measurement is outside the specification, readjust. 

6. Reduce the main relief valve set pressure to the 
specified PSI 

<Condition> 

• Oil temp.: 113 ± 41 °F (45 ± 5°C) 

• Engine: Max. rated 2600 rpm 


<Specification> 



<Adjusting> 



If the measured value doesn't comply with the specified 
value, readjust the pressure. 

Every 45° turn increases or decreases the pressure value of 
285 ~ 355 psi (20 - 25 kgf/cm 2 ). 

Be sure to check the pressure value after tightening the lock 
nut ® . 
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c. Overload relief pressure B 

(Cylinder's area differential method) 

<Procedure> 

1 Install the pressure gauge and plumbing as shown in photo. 

(D Service port 
© Overload relief valve 
(D Pressure gauge 
(4) Tilt cylinder port 

2. Shift the service port lever with its half port to supply the 
pump flow to the bottom side of tilt cylinder. 

3. Read the pressure gauge while shovel bucket is tilting. 

® Inlet section 

(6) Tilt section 

(7) Service port section 

4. Swap the gauge from port (A) to (B) to measure the other 
overload relief valve. 

5. When retracting the cylinder, shift the service port lever and 
tilt lever simultaneously. 


<Condition> 

• Oil temp.: 113 ± 41 °F (45 ± 5°C) 

• Engine: Max. rated 2600 rpm. 



R510 

Actual port pressure 

3625 ± 140 

255 ± 10 

Bench set pressure 

3270 ± 40 

230 ±3 





<Adjusting> 

1. If the measured value doesn't comply with the specified 
value, readjust the pressure. Every 45° tun increases or 
decreases the pressure value of approx. 285 ~ 355 psi 
(20 ~ 25 kgf/cm 2 ). 

2. Be sure to check the pressure value after tightening the 
lock nut. 

Example: Tilt cylinder (R510I 

(dl = 80 mm, d2 = 45 mm, P2 = 230 kgf/cm 2 ) 

Pt = {1 - <§^§) 2> x 230 = 157 kgf/cm 2 





Pump pressure rises up to 157 kgf/cm 2 . 

This means that main relief valve isn't required to be 
readjusted over gear pump's max. pressure. 
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c. Hydraulic pump flow rate measurement 

<Procedure> 

1. Connect the flow meter - between EF port of the steering 
controller and control valve inlet port. Be careful not to 
connect the wrong hoses. 

2. Open the loading valve of the flow meter to start the engine. 

3. Increase the engine speed to the max. rated speed. 

4. While slowly closing the loading valve, apply the rated load 
pressure (test pressure) to the pump. 

5. Measure the discharge and pump rpm (engine rpm). 

6. Calculate the volumetric efficiency and judge the usability of 
the pump. 

® From EF port 

(2) To control valve inlet port 

(3) Flow meter 

<Condition> 

• Oil temp.: 113 + 41 °F (45 + 5°C) 

• Engine: Max. rated (2600 rpm) when no load. 


[Calculation of volumetric efficiency] 

(1) Conversion of the measured value into one revolution 
of the pump. 

Discharge at __ Measured discharge (8/min.) * 1000 
the rated load Measured pump speed (rpm) 

(cc/rev) 

(2) Calculation of volumetric efficiency (rj y ) 

Discharge at rated load 

t?v =- - x 100 (%) 

Theoretical discharge 
<Specification> 

gal/min (l/min) 



R510 

Flow 

Theoretical 

15.73 

rate 

x 2600 rpm 

(59.54) 


Factory Nojoad 

15.6 ± 0.3 


spec. (25kgf/cm 2 ) 

(58.9 ± 1.3) 


x 2600 rpm Load . 

K 2775 psi 

14.9 ± 0.3 


(195 kgf/cm 2 

(56.3 + 1.3) 


Service limit Load 

12.45 


(80%) 

(47.1) 

Loading pressure 

2775 ± 70 psi 


(195 ±5 kgf/cm 2 ) 








d. Operating speed 

<Points> 

1 Measure time required for a below condition with a standard 
front attachment and no load. 

2. Take several measurements and base evaluation on the 
average value. 

3. Assure safety around the machine during inspection. 
<Conditions> 

1. Measure speeds at max. rated engine rpm. 

2. Temperature of hydraulic oil: 113+41 °F 

3. Test on the flat ground. 

4. Take measurements after repeating respective operations at 
no load several times. 

1. Dumping speed (Tilt cylinder) 

1. Fully extend the lift cylinder. 

2. Run the engine at the maximum speed. 

3. Measure the time required for the cylinder to move a full 
stroke. 

• No bucket load. 

sec. 

A B 

1.0 ± 0.3_T6_ 



2. Crowd speed (Tilt cylinder) 

1. Place the shovel bucket slightly above the ground level 
with horizontal condition. 

2. Shift the tilt lever fully and measure the time required. 


A __ __B_ 

1.1 + 0.3_ 1.7 


3. Lift cylinder, raising and down time. 

1. Ground the shovel bucket. 

2. Run the engine at the maximum speed. 

3. Measure the time required for the lift cylinder to move 
from the ground to the upper end of the cylinder. 


up 


A 

5.1 + 0.5 
3.4 ±0.5 


6.7 

4.7 


• No bucket load. 
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e. Spontaneous fall of the cylinder 

1. Set the machine as shown in the photograph at left. 

2. Mark the bucket to measure the height. 

3. Mark the cylinder rod with a pencil or other tool. 

4. Measure the difference in height 10 minutes later. 

• No bucket load. 

• Engine stop. 

• Oil temp, must be 113±41 °F (45 ± 5°C) 


in (mm) 



Reference values 
for new vehicle 

Valeurs de reference 
pour vehicule neuf 

Service limit values 

Valeurs de limite 
de service 

Tilt 

0.8 

3.9 

Inclinaison 

20 

100 

Lift 

0.8 

3.9 

Levde 

20 

100 


(D Reference mark 
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f. Operating lever function 

1. Lever stroke and play. 

1. Secure a scale to the side of the control lever. 

2. Measure lever stroke and play. 

(Stroke doesn't Include the play.) 

• Lever control force should be the reference value. 


in (mm) 


Tilt 

2.36 ± 0.79 


(60 ± 20} 

Ligy 

2.36 ± 0.79 


(60 ± 20) 

Float 

1.77 ± 0.79 


(45 ± 20} 

Service 


port 



<Adjustment> 

• Adjust the lever stroke by rod end. 

• When lever play is excessive, check rod end nut, fulcrum 
pin, needle bearing, steering arm etc. 


2. Lever control force 

1. Measure the control force by hooking a spring balancer to 
the control lever as shown in photo. 

2. Read the dial point just before the stroke end. 

• Before measuring, shift the lever several times. 


Ibw. (kgf) 


Tilt 


5.2S ± 1.1 


Lift 


Float 


Service 

port 


J2.4± 0.5) 
14.47 ± 1.1 
(2.0 ± 0,5) 
11.9 ± 4.41 
(5.4 ± 2.0) 


<Adjustment> 

• If the lever control force is cut of specification, check 
cable installation, rust of cable or linkage and spool 
return spring. 






















g. Pin and bushing wear. 

1. Measure the outer diameter of the pin using an outside 
micrometer or vernier calipers. This is dimension A. 

2. Measure the inner diameter of the bushing using an inside 
micrometer or vernier calipers. This is dimension B. 

3. 8-A is the pin/bushing clearance 

Limit.Clearance: 0.08 in {2.0 mm) 

Pin itself (O.D.).Up to -0.04 in (-1.0 mm) 

Bushing itself (I D.).Up to +0.04 in (+1.0 mm) 
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D. Servicing 

a. Operating lever removing 


(1) Control lever 1 (Main) 

(2) Control lever 2 (Service port) 

(D Lock lever 

(4) Control cable (Lift) 

(5) Control cable (Tilt) 

(6) Control cable (Service port) 

(7) Needle bearing 

(8) Steering arm /,, 

(9) Fulcrum pin 

# Ball bearing / / 

(I j) Needle bearing 

(T?) Fulcrum pin i :/ j 

1$ Bolt [y 

0 Link 

(J_§! Lock lever comp. 

(fit 1 Spring 


1. Remove the battery. 

2. Disconnect the control cables. 

@ Control cable (Lift) 68841-6521-0 
® Control cable (Tilt) 68881-6521-0 
(§) Control cable (Service port) 68841-6521-0 


3 


Loosen the four mounting bolts and 
levers and bracket as assy. 


remove the oper 


4. Loosen the bolt (ft) and remove the control lever (T). 



(When reassembling) 

Adjust the cable end length to 0.47 ip (12 mm) 

__ between rod end and cable upper nut. 

Adjust the distance to 0.87 in (22 mm) between 
bracket and cable lower nut. 

• Rod end or control cable must be free from extra force 
after tightening lock nut. 

• Control cable must be passed under LST pump to control 
valve. 

• Be sure that safety lever lock works properly. 

• When installing the cable, bending radius should be 
more than 7.87 in (200 mm). 

• Cable length (Ail three are same.): 70.1 in (1780 mm) 


(T) Bracket assy 

(2) Control lever 1 

(5) Control arm 

(4) Fulcum pin 

(If) Safety lock lever assy 


Cable length 

a 

b 

Lift, service port 

62,2“ (1580) 

55.6" ± 0.2 
(1411 +5) 

Tilt 

66.9" (1700) 

60.3’ ± 0.2 
(1531 +5} 


/!8 x 1.25 

rH> 


r— 

0.98 

\Sl 


p 1—' U L| LJ 1- ' " ' . 

b 

CWCi/ 0 | 
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b. Control valve 


(1) Parts designation 

® Inlet section 


(4) Service port 

(5) To backhoe attachment 
al: Main relief valve 

bl: Overload relief valve for rod side 
b2; Overload relief valve for bottom side 


Shut off plug (valve) 


(2) Removing & reinstalling 


Place the shovel bucket 


the residual pressure 


levers. 


Remove 


Remove the mounting bolts and take out the valve assy. 


Disconnect the control cables. 

(After reassembling) 

Check cable movement by operating the levers. 
® Tilt 

(3) Lift 

(4) Service port 


A Stop the eng 


h ; ■ ■ 
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A. Specification 

Donnees techniques 

a. General dimension 
Dimensions generates 

in (mm) 



Item 

Piece 

R510 (B) 


Digging depth. Max. 

Profondeur max. d'excavation de terre 

108.3(2750) 


Digging depth. Max. (2' flat bottom) 

Profondeur max. d'excavation de terre (fond plate de 2'J 

107.3 (2725) 

© 

Digging depth, Max. (8' flat bottom) 

Profondeur max. d'excavation de terre (fond plat de 8’) 

89.0 (2260) 

@ 

Overall operating height (Full raised) 

Hauteur de manoeuvre totale (completement relevee) 

126.8 (3220) 

© 

Loading height. Max. 

Hauteur de chargement max. 

80.3 (2040) 


Loading reach. Max. 

Rayon d'action de chargement max. 

61.4(1560) 


Reach from centerline of swing pivot 

Rayon (Taction a partir de Taxe du pivot de rotation 

145.7 (3700) 

© 

Swing pivot to rear wheels 

Pivot de rotation aux roues arridres 

36.0 (915) 


Bucket rotation 

Rotation du godet de pelle 

180° 


Swing arc, Max. 

Angle de rotation max. 

180° 


Hydraulic stablilizer stroke 

Course du stabilisateur hydraulique 

19.88 (505) 

© 

Side shift stabilizer spread 

Divergence du stabilisateur en ddplacement lateral 

39.4(1000) 

© 

Wall clearance 

Intervalle mural 

12.6(320) 


Leveling angle 

Angle de nivellement 

10.1° 


Reach from centerline of rear axle 

Rayon daction a partir de Taxe de Tessieu arriSre 

181.7(4615) 


Transport overhang from centerline of swing pivot 

Porte-d-faux du transport a partir de Taxe de pivot de rotation 

10.4 (265) 

© 

Undercut from centerline of swing pivot 

Evidement d partir de Taxe du pivot de rotation 

27.2 (690) 

© 

Bucket model used for measurements 

Modele de godet utilisd pour les mesurages 

17.7(450) 

© 

Backhoe assy weight 

Poids de la retrocaveuse 

1653 Ibf (750 kgf) 








b. Operating performance 

Performance de fonctionnement 


Item 

Piece 

R510 (B) 

a: Bucket model used for measurements 

Module de godet utilise pour les mesurages 

17.7" (450 mm) 

b: Digging force using Bucket cylinder (SAE J49) 

Force de cavage utilisant le verin du godet (SAE J49) 

3780 Ibf (1715 kgf) 

c: Digging force using Arm cylinder (SAE J69) 

Force de cavage utilisant le vdrin du bras (SAE JS9) 

2535 Ibf (1150 kgf) 

d: Lift capacity using boom cylinder (SAE J31) 

Capacite de levage utilisant le verin du bras (SAE J31) 

908 Ibf (412 kgf) 

e: Lift capacity using arm cylinder (SAE J31) 

Capacite de levage utilisant le vdrin du bras (SAE J31) 

935 Ibf (424 kgf) 

f: Swing time (Full Turn) 

Durde de rotation (rotation totale) 

3.4 sec. 

g: Lifting time (Arm cylinder only) 

Durde de levage (vdrin du bras seulementj 

2.1 sec. 

h: Lifting time (Boom cylinder only) 

Duree de levage (vdrin de la fleche seulement) 

1.8 sec. 

i: Bucket operating time 

Duree de roulement du godet 

Crowd 

Cavage 

2.0 sec. 

Dump 

Ddversement 

1.3 sec. 

j: Swing force 

Force de rotation 

2951 Ibf .ft (408 kgf.m) 


Note: Engine speed should be adjusted to 1600 rpm 
Not a: La vitesse de moteur doit 6tre ajustee a tr/min. 



c. Lifting capacity (Backhoe) 

1. Lift capacity figures on this chart are 87 % of the 
maximum lift force per SAE Definition J31 and J49 at 
2490 psi (175 kgf/cm 2 ) system relief pressure and does 
not exceed 75 % of the machine tipping load. 

2. Top numbers—lift capacity within 45° either side of 
prime mover. 

3. Bottom numbers—lift capacity anywhere within full swing 

4. Figures stated are determined by static tests and do not 
include dynamic factor, 

Machine conditions: Standard bucket, all else according 
to standard specifications. 

Outrigger: 


Capacite de levage (Retrocaveuse) 

Les valeurs de capacite de levage dans ce tableau 
correspondent a 87 % de la force de levage maximum 
selon la definition SAE J31 et J49 a une pression de 
decompression du circuit de 175 kgf/cm 2 et ne depassent 
pas 75 % de la charge de renversement de la machine. 
Chiffres superieurs — Capacite de levage dans les 45° de 
I'un des cotes du pivot. 

Chiffres inferieurs — Capacitede levage sur tout I'arc de 
rotation. 

Les chiffres enumeres sont determines par des essais 
statiques et ne comprennent pas de facteur dynamique. 

Conditions de la machine: Godet standard et le reste 
selon les specifications standards. 


Rated lift capacity (overend) 

Capacite de levage (par-dessus-tete) kgf(lb ) 
Rated lift capacity (swing-arc) 

Capacite de levage (rotation) kgf (lb.) 






988(448) 

988(448) 




AN 

^996(453)/ \ 

^ 996(453) \ 

\ 980(445) 

\ /980(445) 

V i 

/ 

if 

935(424)/ / 
935(424) J 

\ 

946(429) 
i/9 46(429) 

yif' 

f \ ^ 

1067(484) 
1067(484) X" 

-Y 


/ 

boom/ 

FLECHE 

1 


DIPPERSTICK/ 

BRAS 



1 \ 908(41 2) 
908(412) 




1 A 

874(397)/ / 
874(397) / 

_ 7_ _ L 






A 

848(385) 

348(385) 




/ 

835(379) 

835(379) 




\ 860(390) 
860(390) 

1 



2.0 2.5 3.0 3.5 
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d. Hydraulic system data 

Donnees sur le systeme hydraulique 

1. Gear pump (Main) 

Pompe a engrenages 

Meme pompe que pour le chargeur et le systeme de 
direction. 


• Specifications 
CaractSristiques 


Model / Modele 

R510 (B) 

Pump type 

Tandem gear type 

Type de pompe 

Type a engrenages tandem 

Maker 

Nippon Spindle 

Fabricant 

Broche Nippon 

Max. durable pressure 

Pression max. 

2490 psi (175 kgf/cm 2 ) 

Part No. 

Piece No. 


Assy seal part No. 

Ensemble de joint piece No. 



• Delivery rate 

Taux de refoulement 


Model / Modele 

R510 (B) 

Theoretical discharge capacity 

Capacite de ddcharge theorique 

1.40 inVrev (22.9 cc/rev) 

Engine: 2600 RPM 

15.7 gal/min (59.54C /min) 

Recommended allowable limit (85 %) 

Limite antrorisee recommandie 

13.4 gal/min (50.6 C min) 

Service limit (80 %) 

Valeurs de limite de service 

12.6 gal/min (47.6£/min) 


• Factory specifications 


Model / Moddle 

R510 (B) 

No load 

A vide 

355 psi (25 kgf/cm 2 ) 

15.610.3 gal/min 
(58.91 1.3 1/min) or more 

Load 

En charge 

2775 psi (195 kgf/cm 2 ): 95% < 

14.9 1 0.3 gal/min 
(56.3 11.3 1 ) min) or more 


• Servicing 
Entretien 




Reference values for 
new vehicle 
Valeurs de reference 
pour vehicule neuf 

Service limit values 
Valeurs limite 
de service 

Remarks 

Remarques 

Gear track wear 

Clearance 

0.02 in 

0.066 in 

Up to+0.1 mm (+0.004 in) 

Usure de voie de pignon 

Jeu 

0.05 mm 

0.15 mm 

Jusqu' b +0.1 mm 

Gear track wear 

Scratch by gear teeth 

1/3 

1/2 

Circumferential 

Usure de voie de pignon 

Rayure par dent de pignon 

Circonfbrentiei 

Shaft/bushing wear 

Clearance 

0.004 in 

0.008 in 


Usure d'arbre/manchon 

Jeu 

A 

E 

E 

b 

0.2 mm 


Bushing wear (left and right) 

Length 


0.005 in 


Usure de manchon (gauche et droit) 

Longueur 


0.12 mm 



VI1-05 







2. Control valve 

Soupape de commande 
• Specifications 
Cara ctiristiques 


Variety 

Variate 

R510 (B) 


Maker 

Fabricant 

Kayaba 


Type 

Type 

KVS-65 


Capacity 

17.2 gal/min 


Capacite 

65fi/min 

Control valve 

Max. durable high pressure 

4480 psi 

Soupape de contrite 

Pression max. 

315 kgf/cm 2 


Max. durable back pressure 

215 psi 


Pression de retour durable maximum 

15 kgf/cm 2 


Parts No. KBT 

68811-6911-4 


Piece No. J.D. 

68817-6911-2 


psi 

(kgf/cm 2 ) 


Relief pressure 

Pression de decompression 

R510 (B) 

® 

® 

Main relief pressure 

Pression de dicompression principale 

2490!$ 

(175!!) 

2775 ± 70 
(195+5) 

Overload relief valve 

Pression de decompression de surcharge 

Fliche 

2775 ± 40 
(195 ±3) 

3270 + 140 
(230 ±10) 

Swing 

Rotation 

1920 + 40 
(135 + 3) 

2275 + 140 
(160 + 10) 

Arm 

Bras 

3060 ± 40 
(215 + 3) 

3555 ± 140 
(250 ± 10) 


<Note> ® : Bench set pressure (!) : Actual machine port pressure 

Pression au banc d'essai Pression reelle valve sur la machine. 

• Control spool stroke & return spring force 

Course de tiroir de commande et force de ressort de rappel 





Control spool stroke 

Course de tiroir de commande 

Return spring force 

Force de ressort de rappel 



® 

® 

Neutral 

Point mort 

Full stroke 

Course totale 

Lock cylinder 

R510 (B) 

0.28 in 

0.28 in 

13.2-35.3 Ibw 

Valve section 

(7.2 mm) 

(7.2 mm) 

(6—16 kgf) 

Other valve 

R510 (B) 

0.28 in 

0.28 in 

18.1 Ibw 

24.7 Ibw 

section 

(7.2 mm) 

(7.2 mm) 

(8.2 kgf) 

(11.2 kgf) 
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3. Cylinder 

Cylindre 

• Specifications 
CaractSristiques 


Unite mm 


Cylinder 

Boom 

Arm 

Bucket 

Outrigger 

Swing 

Item 

Elment 


Fleche 

Bras 

Godet 

Stabilisateur 

Pivotement 

R510 (B) 

Maker 

Fabricant 

Kayaba 

Kayaba 

Kayaba 

Kayaba 

Kayaba 


Type 

Type 

80-40-456 

75-40-425 

70-40-356 

50-30-506 

100-95-63x2 


Cylinder inside dia. 

3.14 

2.95 

2.75 

1.96 

3.94 


Dia. intSrieur de cylindre 

80 

75 

70 

50 

100 


Piston rod out side dia. 

1.57 

1.57 

1.57 

1.18 

3.74 


Dia. extSrieur de tige de piston 

40 

40 

40 

30 

95 


Stroke 

17.95 

16.73 

14.01 

19.88 

496 


Course 

456 

420 

356 

505 

126 


Max. retraction length 

30.86 

27.99 

25.23 

28.74 



Longueur de contraction max. 

784 

774 

641 

730 



Bushing inside dia. (at rod) 

1.57 

1.57 

1.57 

1.18 



Dia. IntSrieur de manchon (S la tige) 

40 

40 

40 

30 



Bushing inside dia. (at bottom) 

1.57 

1.57 

1.57 

1.18 



Dia. IntSrieur de manchon (au bas) 

40 

40 

40 

30 



Part No. 

PiSce No. 

68879-6751-0 

68879-6761-0 

68879-6781-0 

68869-6721-0 

68811-6741-0 


Assy seal Parts No. 

Ensemble de joint piece No. 




68811-9338-0 

68811-9304-0 
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• Natural fall amount 

Montant de chute par gravite 

Measurement procedure 

1. Use standard front and standard bucket. 

2. Purge air form each cylinder. 

3. Measure falling distance for 10 min. 

4. Oil temperature must be 113±41°F. 


Methode de mesurage 

1. Utiliser un Squipement interchangeable standard 
et une godet standard. 

2. Purger fair de chaque vSrin. 

3. Mesurer la distance de chute pendant 10 minutes. 

4. La temperature de I'huile doit etre de 45±5°C. 



Unit 

Unit4 


Reference value 
for new vehicles 
Valeursderiterence 
pour vihicule neul 

Service limit values 
Valeurs de limite 
de service 

Remarks 

Remarques 

R510 (B) 

R510 (B) 


Cylinder natural fall 

in/m in 

Rnom 

0.8 

3.9 

R510 (B): Bucket with 220 ibs weight 

Chute par gravite de cylindre 

mm/min 

Fleche 

20 

100 

Benne avec 100 kgf contrepoids 


in/min 

Arm 

0.8 

3.9 



mm/min 

Bras 

20 

100 



in/min 

Bucket 

0.4 

2.0 



mm/min\ 

Godet 

10 

50 



in/min 

Outrigger 

0.8 

3.9 

With machine body being lifted 


mm/min, 

Balancier 

20 

100 

Avec corps de manchon levee 

Piston rod deformation 

in 


0.002> 

0.02 


Deformation de tige de piston 

mm 


0,05> 

0,5 


Rod/bushing wear 

in 

Clearance 

0.01 > 

0.016 


Usure de tige/manchon 

mm 

Deversement 

0,25> 

0,4 


Tube/piston ring wear 

in 


0.002 - 0.0011 

0.024 


Usure de segment de piston/tube 

mm 


0,05 ~ 0,03 

0,6 



(Measuring posture) • Arm extends 

(Position de measurage) • Extension du bras 
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• Operating speed 

Vitesse de fonctionnement 


unit: second unite: seconde 


Item 

Element 

Reference values for new vehicle 

Vaieurs de reference pour vehicle neuf 

Service limit values 
Vaieurs limite de service 

Remarks 

Remarques 

R510 (B) 

R510 (B) 

Highest above ground level 

Le plus haut au-dessus du 
niveau du sol 

Boom 

Fleche 

upper 

superieur 

1.5-2.1 

2.52 

lower 

infdrieure 

17-2.3 

276 

Arm 

Bras 

extend 

Stendre 

1.8 - 2.4 

2.88 


crowd 

cavage 

27-3.3 

3.96 

Bucket 

Godet 

dump 

d&verser 

1.0- 1.6 

1.96 


crowd 

cavage 

17-2.3 

276 

Swing 

Bascule 

left 

gauche 

1.4- 2.0 

2.4 

Leftward from center 

Vers la gauche a partir du centre 
Rightward from center 

Vers la droite a partir du centre 

right 

droit 

1.4 - 2.0 

2.4 

Outrigger 

extend 

6tendre 

1.8-2.4 

2.88 

Simultaneous motion left and right 
Mouvements gauche et droit simultanes 
Simultaneous motion left and right 
Mouvements gauche et droit simultanes 

Slabilisateur 

shrink 

R4tr6cir 

1.1 - 1.7 

2.04 


(Note) Normal Operating engine speed should be set at 1600 rpm. 
(Note) La vitesse normal de fonctionnement du moteur doint etre 
ajustee a 1600 tr/min 

• Lever stroke and operating force 

Course du levier et force de fonctionnement 


Item 

Operating force (lb) 

Stroke (in) 

Element 

Force de fonctionnement fkgf) 

Course (mm) 


R510 (B) 

R510 (B) 

Bucket lever 

3.75±0.88 

2.36+0.79 

Levier de la godet 

17+0.4 

60+20 

Arm lever 

Levier du bras 

t 

! 

Boom lever 

Levier de la Mche 

t 

t 

Swing lever 

Levier de la bascule 

t 

1 

Outrigger lever 

3.97+0.88 

1.97+0.79 

Levier de la balancier 

1.8+0.4 

50+20 

Safety lock lever 

7.05+3.09 


Levier de verrouillage de securite 

3.2+1.4 


Hydraulic slide lock lever 

3.97-10.14+2.20 

1.18+0.39 

Levier de commande hydraulique 

1.8-4.6+1.0 

30+10 
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e. Bucket, Boom, Arm Data 

Donnees sur le godet, la fleche et le beas depelle 

1. Bucket data 

Donnees sur le godet de pelle 


Code No. 

No de code 

Width 

Largeur 

Capacity Capacite 

Weight 

Poids 

No. of teeth 
Nombrede dents 

Applicable model 
Modele utilization 

Application 

Utilisation 

Struck 

Arasement 

C.E.C.E. headped 
Miseentas C.E.C.E 

SAE heaped 
MiseentasSAE 

68741- 

66815 

14,17 in. 
360 mm 

0.052 yd a 
0.04 m3 

0.06 yd 3 
0.045 m 3 

0.065 yd 3 
0.05 m 3 

99.2 lbs 
45 kg 

3 

R410 (B) KH-60 
R510 (B) 

Narrow ditch digging 
Excavation de tranchees Unites 

68741 - 
66802 

17.72 in 
450 mm 

0.065 yd 3 
0.05 m 3 

0.08 yd 3 
0.058 m 3 

0.09 yd 3 
0.07 m 3 

110.2 lbs 
50 kg 

3 

R410 (B) KH-60 
R510(B) 

Standard bucket 

Godet de pelle standard 












—U_ 

□ 

---—- 






Pf 


t 






^3 



TT 


p 

~ ' U 

L= 

--- 

n 




• Bucket tooth (code No.: 68131 -6691-0) 
Dents de godet 


All buckets have same contour of side plate but different width 
only. 

Item Q is heat treated. 

Tous les godet de pelle ont la me me configuration de plaque 
transversale; Seul la largeur differe. 

L‘article entourdd'un cercle Q a et4 traitd thermiquement. 




Reference value (£).4.1 in (105 mm) 

Norme de reference 

Allowable limit ( i) .3.1 in (80 mm) 

Limite antonsee 
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Item 

Reference pin dimensions 

Dimensions de reference desgoupilles 

Reference bushing dimensions 
Dimensions de reference des manchous 

Pin diameter x Length (in) 

Diamete d'axe x Longueur (mm) 

Inside diameter x Length (in) 

Diamdtre intdrieur x Longueur (mm) 

Model / Module 

R510 (B) 

R510 (B) 


Pinion, Pignon 

2.17x1.57 (55x40) 

2.17x 3.84(55 x97.5) 


2.17 x 5.67 (55 xt44) 

2.17x2.36 (55x60) 


1.57x6.73 (40x171) 

1.57x2.36(40x60) 


1.77x9.65 (45x245) 

Boom sylinder 

Cylinder de fleche 


1.57x9.65 (40x245) 

Arm cylinder 

Cylinder de bras 

<D 

1.57x8.70 (40x221) 

Boom cylinder 

Cylinder de fldche 

® 

1.57x6.02(40x153) 

Arm cylinder 

Cylinder de bras 

(D 

1.57 x 9.33 (40 x 237) 

1.57x1.57(40x40) 

® 

1.57x6.02(40x153) 

Bucket cylinder 

Cylinder de godet 

(0) 

1.57x8.39(40x213) 

1.57 x 1.26(40x32) 

<o> 

1.38x9.61 (35x244) 

1.38x 1.38 (35x35) 

© 

1.38x8.19(35x208) 

1.38 x 1.38(35x35) 

© 

1.38 x 9.61 (35 x 244) 

1.38x 1.38 (35x35) 

© 

1.18x6.38 (30x162) 

Outrigger cylinder 

Cylinder de balanceer 

© 

1.18x7.87(30x200) 

Outrigger cylinder 

Cylinder de balancder 

Service limit 

Limite de service 

Up to -0.039 in of pin diameter 

Jusque' a -1,0 mm de diamdtre de goupille 

Up to +0.039 in of inside diameter 

Jusque' a + 1,0 mm de diamdtre interieur 
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g. Weight table 

Tableau des poids 


Description 

Description 


Backhoe (whole) 
Retrocaueuse (total) 



Boom cylinder 
Cylindre de fleche 


Arm cylinder 
Cylindre de bras 

Bucket cylinder 
Cylindre de godet 

Bucket linkage 1/2, 3 
Maillon de godet 

Swing cylinder 
Cylindre d’orientation 

Counter weight 
Contrepoids 

Note: The machine weight is approximate. It slightly 

Note: Le poids de la machine est approximatif. II var 


R510 (B) 



(lbs) 


1653 


366 


192 


179 


110 


121 


20.9 


148 


46 


46 


40 


14.3/13.7 


71 


660 


)m version to version. 




de version 


version. 
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psi (kgf/cm 2 ) 



Bench test pressure 
Pression d'essai au bane 

Actual pressure 

Pression effective 

a 

249CL3Q (175^) 

2775+140 (195+10) 

bl 

2775±40(195±3) 

32701140 ( 230+10) 

b2 

1920+40(135+3) 

2275+140 (160+10) 

b3 

3060+40(215+3) 

35551140 ( 250110) 


<Flow rate> 

1,40 inVrev (22,9 cc/rev) 
15,7 gal/min (59,5 I /min) 







B. Troubleshooting 

a. Hydraulic Circuit 


Symptom 

Cause 

Remedy 

Ref. page 

1. All functions inoperative (front 
end loader is okay) 

Quick-connector disconnected 

Reconnect 

VI1-02 

2. All machine functions, 

including front end loader, are 
inoperative. 

Insufficient hydraulic oil 

Replenish 


Defective main relief valve 

Replace 

VII-22 

Hydraulic pump not supplying oil 

Check for damaged pump drive, 
worn pump, or clogged suction 
filter 

IV-14 

3. Hydraulic oil overheats 

Continuous operation against 
relief 

Instruct operator to operate 
properly 


Hydraulic oil improper grade and 
viscosity 

Use correct oil 

1-17 

Relief valve misadjusted 

Adjust to specification 

VII-28 

Throttle valve in dipperstick circuit 
malfunctioning 

Repair or replace 


Oil tank level is too low 

Supply specified amount of oil 


Clogged suction line 

Clean or replace suction strainer 


4. Individual cylinder circuit weak 
or inoperative (others okay) 

Valve spool not moving fully 

Adjust linkage 


Valve spool sticks (especially when 
warm) 

Check spool to bore clearance, 
replace section if not within 
tolerance 


Port relief valve misadjusted 

Adjust or replace 

VII- 23 

Piston seal leakage 

Replace seal 


Dust in overload relief valve 

Flash the hydraulic line 

VII-23 

5. Excessive cylinder movement 

Piston seal leaking 

Replace seal 


Antivoid valve leaking 

Clean or replace 


Excessive valve spool to bore 
tolerance 

Replace section 


External hose or fitting leak 

Repair 


6. Valve section fails at drain 
passage 

System pressure in drain passage 
caused by return side quick 
disconnect becoming 
disconnected. 

Install kit to reposition quick 
disconnect. See Service Bulletin. 

VII-15 

7. Slide frame hoses damaged 

Interference between slide frame 
and bracket; slide bracket and 
swing bracket 

Miss assem bly 


8. Slide lock malfunction; won't 
lock or unlock, or cylinder leaks 

Check valve leaking or seized 

Clean, repair or replace 


Cylinders leaking 

Rebuild 


9. Swing speed is too slow. 

Engine r.p.m. is too low, or fast 

Adjust engine r.p.m. 
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b. Mechanical Structure 


Symptom 

Cause 

Remedy 

Ref. page 

1. Backhoe won't slide easily 

Lock mechanism not releasing 

Check position of lock valve. 

Inspect lock check valve 


Dirt build-up on slide frame 

Clean and grease slide rail 


2. Slide bracket loose 

Slide rails worn 

Replace rails 


3. Backhoe won't fit properly 

Excessive welding in backhoe 
frame 

Grind corners of attaching hooks 


4. Swing angle is unequal to left 
and right. 

Rack and pinion improperly 
aligned 

Disassemble and align marks on 
rack and pinion 


5. Excessive operating force of 
safety lock lever. 

Miss fabrication of spring hook 
pin. 

Tap the spring hook pin so that 
lever operating force is normal. 

VII-24 

6. Abnormal noise at pin & 
bushing. 

Lack of grease lubrication. 

Apply grease. 
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C. Testing & Adjustment 


a. Operating speed 

(Point) 

1. Meausre time required for a full stroke with a standard front 
attachment and no load. 

2. Take several measurements and base evaluation on the 
average value. 

3. When two measurements are inherent, such as swing (right 
and left), take both measurements and do not average them. 

4. Assure safety around the machine during inspection. 

(Conditions) 

1. Measure speeds at maximum engine rpm. 

2. Temperature of hydraulic oil: 113±41°F 

3. Test on the flat ground. 

4. Take measurements after repeating respective operations at 
no load several times. 

1. Boom cylinder (Above the ground-max) 

1. Retract the arm cylinder and the bucket cylinder all the way. 

2. Ground the bucket as shown in the photo. 

3. Run the engine at maximum rpm. 

4. Measure the time required for the boom to move from the 
ground to the cylinder end. 


Model 

R510 (B) 

A 

B 

Lifting 

1.5 - 2.1 

2.52 

Lowering 

1.7 ~ 2.3 

2.76 


A: Reference value, Norme de reference 
B: Allowable limit, Limite eutorisee 

2. Arm cylinder (Full stroke) 

1. Position the boom and bucket as shown in the photo. 

2. Measure the time required for the arm cylinder to move for 
a full stroke. 


Model 

R510 (B) 

A 

B 

Crowding 

1.8-2.4 

2.88 

Dumping 

2.7 - 3.3 

3.96 


3. Bucket cylinder (Full stroke) 

1. Position the boom and arm as shown in the photo. 

2. Measure the time required for the bucket cylinder to move 
for a full stroke. 


- - 

Mode! 

R510 (B) 

A 

B _I 

Crowding 

1.7 ~ 2.3 

2.76 

Dumping 

1.1 - 1.6 

1.96 
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4. Swing cylinder (Full stroke) 

1. Position the boom, arm and bucket as shown in the photo 
(bucket bottom about 39.3 in above the ground). 

2. Measure the time required for the swing cylinder to move 
for a full stroke. 


Model 

R510(B) 

A 

B 

Left 

1.4 - 2.0 

2.4 

Right 

1.4 ~ 2.0 

2.4 


5. Outrigger cylinder 

1. Lift up the body by using backhoe attachment. 

2. Measure the time required for the outrigger cylinder to 
move for a full stroke. 


Retract 


Model 


R51Q <B) 


A 

1.8 ~ 2.4 
1.1 ~ 1.7 


B 

2.04 
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b. Hydraulic cylinders free fall 


1. Place all cylinders in a testing condition and stop the 
engine. 

• Temperature of hydraulic oil must be 113 + 41°F {45 ± 
5°C) 

• Arm clinder-completely retracted. 

• Bucket cylinder-completely extended and loaded. 
R510 (B): 220 lbs (100 kgfl 

• Boom cylinder-bucket bottom 39.3 in. {10 m) above 
ground. 

2. Place a pole beside the bucket and mark both the bucket 
and the pole. 

• Mark rods of both cylinders with a pencil. 

3. Measure the distance of fall after 10 minutes. 

4. If the measurement exceeds the specification, refer to 
troubleshooting (cylinder circuits) and inspect and repair 
as required. 


[Spontaneous fall of cylinders (every 10 minutes)] 


(mm) 


Item 

R510 (B) 


A 

B 

Total free fail 


2.76 

13.78 



70 

350 

Hvdraulic 

Boom 

0.79> 

3.94> 

cylinders 


20> 

100> 


Arm 

0.79> 

3.94> 



20> 

100> 


Bucket 

0.39> 

1.97> 



10> 

50> 


Outrigger 

0.79> 

3.94> 



20> 

100> 

Bucket load 


220 lbs 



100 kgf 


A: Reference value. Norms de reference 
B: Allowable limit, Limite autorise 
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c. Main relief pressure 

<Procedure> 

1. Set the pressure gauge on the main pump as shown in 
photo. 

2. Start the engine and check the measurement circuit. 

3. With the engine running at max rated speed, operate the 
lever to relieve the cylinder. 

• Repeat this operation two or three times to achieve an 
accurate value. 

4. If the measured value does not comply with the specified 
value, adjust the pressure {at an oil temperature of 
113+41 °F, 45±5°C), 

0 Main pump @ Pressure port 

<Specification> 



R510 {B) 

Actual port pressure 

2775 ± 70 
(195 ±5) 

Bench set pressure 

2490 £ 

175'J 


0 Inlet hose 
0 Return hose 
0 Main relief valve 
0 Overload relief valve for tilt cylinder 
0 Shut-off valve 

<Adjustment> 

1. Loosen the lock nut 0 . 

2. Tighten or return the adjusting screw (2) while relieving. 

Pressure increases or decreases approx. 355 psi (25 
kgf/cm 2 ) per every 45 degree. 

® Main relief valve location 
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d. Overload relief pressure 

(Main relief pressure over-adjusting method) 

<Procedure> 

1. Remove the delivery side adaptor plug and set a pressure 
gauge. 

2. Adjust the set pressure at the main relief valves to 
approximately 0.98 MPa (10kgf/cm 2 , 142.2 psi) higher 
than the set pressure for the overload relief valve. 

3. Relieve cylinder at maximum rated engine rpm and read the 
gauge. 

4. Repeat this step several times to insure correct readings. 

5. If the measurement is outside the specification, readjust. 

6. Reduce the main relief valve set pressure to the 
specified PS! 


<Condition> 

• Oil temp.: 113 ± 41 °F (45 ± 5°C) 

• Engine: Max. rated 2600 rpm 


<Specification> kgf/cm2 



R510 (B) 

Arm bottom side 

3555 ± 140 

250 ± 10 

Boom bottom, rod side 

3270 ± 140 

230 ± 10 

Swing 

2275 ± HO 

160 ± 10 


<Adjusting> 

1. If the measured value doesn't comply with the specified 
value, readjust the pressure. 

Every 30° turn increases or decreases the pressure value of 
approx. 85 ~ 100 psi (6 ~ 7 kgf/cm 2 ). 

2. Be sure to check the pressure value after tightening the lock 


© Main pump 
(D Pressure gauge port 
(3) Inlet hose 
© Return hose 


© Main relief vaive 
© Overload relief valve: Boom 
© Overload relief valve: Swing 
© Arm section 
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e. Control lever play and stroke 

1. Secure a scale to the side of control lever. 

2. Measure the play using the scale. 



Stroke 

Play 

R510 (B) 

R510 (B) 

Boom lever 

2.36 ± 0.79 

60 ±20 


Arm lever 

T 


Bucket lever 

T 


Swing lever 

t 


Outrigger lever 

1.97 ± 0.79 

50 + 20 


Safety lock lever 



Hydraulic slide 
lock lever 

1.18 + 0.39 

30 ± 10 



f. Control lever operating force 

1. Measure the operating force by hooking a spring 
balancer to the control levers. 



R510 (B) 

Boom lever 

3.75 ±0.88 (1.7 ± 0.4) 

Arm lever 

T 

Bucket lever 

t 

Swing lever 

t 

Outrigger lever 

3.97 ± 0.88 (1.8 ± 0.4) 

Safety lock lever 

7.05 ± 3.09 (3.2 + 1.4) 

Hydraulic slide 

3.97 ~ 10.14 ± 2.20 

lock lever 

(1.8 ~ 4.6 ±1.0) 



g. Bucket sway distance 

1. Position the boom, arm and bucket as shown in the 
photo. 

2. Extend the outrigger until rear tires slightly clear off the 
ground. 

3. First pull the bucket with 22.0 Ibf (10 kgf) and set the 
reference pole. 

4. Push the bucket with 22.0 Ibf (10 kgf) and measure the 
sway distance. 


Reference value 
Service limit 


R510 (B) 
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Section VIII 


Structure 


- CONTENTS- 

A. Specification . Vlli-01 

a. Center pin & bushing 

B. Trouble shooting. VIII-02 

C. Testing and Adjustment . Vill-03 

a. Center pin & bushing 

D. Servicing .. VIII-05 

a. Center pin & shaft removing. Vlii-05 

b. Hood removing . VIII-09 

c. Rops/Fops Cab removing & 

reinstalling —.. VIII-11 











A. Specification 
A. Caracteristiques 
a. Center pins and bushing 
a. Goupille centrale et bague 




R510 


Reference value 
Valeur de reference 

Allowable limit 
Limite admissible 

/■p. Center pin 
^ Goupille centrale 

-0.002 -0.05. 

315 -0.003 (8t Uo4> 

3.13 (79.5) 

^ Bushing 
^ Bague 

+0.005 +0.135 

315 +0.003 <80 +0.085' 

3.19 (81.0) 

Front frame hole 

Orifice de chassis avant 

+0.005 +0.15 

3 ‘ 15 +0.002 (8 ° +0.05' 

3.17 (80.5) 

Center shaft 
^ Arbre central 

+0.001 +0.035 

5/12 -0.002 1130 -0.05 ’ 

5.10 (129.5) 

^ Bushing 

Bague 

-0.004 -0.10. 

5,12 -0.002 (130 -0.05* 

5.14 (130.5) 


0 Center pin 

Groupille centrale 
(2) Bushing 
Bague 

(D Center shaft 
Arbre centrale 

(4) Bushing 
Bague 

(5) Dust seal 
Bague joint 

(6) Thrust collar 
Rondelle de butee 

0 O-ring 

Joint torique 
(8) Thrust collar 

Rondelle de butee 
(D Dust seal 
Bague joint 
(Q) Collar 
Entretoise 
(jj) Thrust collar 

Rondelle de butee 
@ End plate 
Plaque de fond 
(JJ) Plate spring 

Rondelle belleville 
© Bolt 



• End plate mounting bolts — Use screw lock-tight. 

• Boulons de montage de plaque de fond — Utiliser du Lock-tight pour filets 



R510 

Size 

Taille 

M16 x 35 (7T) 

Tightening torque 

Couple de serrage 

144.7-166.4 ft.lbf. 
(20 ~ 23 kgf.m) 


b. Rops/Fops canopy & cab. 

Mounting bolt tightening torque: 

Ml6 x 55 (9T) 191.7~224.2ft.lbf 
(26.5-31.0 kgf.m) 


b. Capote en toile et cabine 
Rops/Fogs 

Couple de serrage de bouton de montage 
Ml6 *55(97.) 191.7- 224.2 ft.lbf 
(26.5 -31,0 kgf.m) 



© Steering cylinder bottom side 
© Center pin 
© Center shaft 

© Core base de verin de direction 
© Broche centrale 
® Axe central 
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B. Troubleshooting 


Symptom 

Cause 

Remedy 

Ref. page 

1. Excessive play of pin 
bushing 

Bushing worn 

Pin worn 

Test and inspect the dimension 
Remove and replace 

VIII-03 

2. Abnormal noise when 

articulation. 

No lubrication 

Apply grease 

VIII-05 

Pin bushing seizure 

Apply grease, remove or replace. 

VIII-05 

3. Oil leaks from hydraulic 
tank 

Looseness of suction 

filter cover bolt 

Tighten bolts 


Damage gasket 

Renew 


Improper welding 

Repair to weld 


Crack 

Repair or replace 


4. Cab, canopy 

Abnormal noise 

Looseness of mounting 
bolts 

Tighten to torque 

VIII-11, 12 

Some crack 

Repair or replace 

VIII-11 


B. Depistage des pannes 


Symptome 

Cause 

Remede 

Page de ref. 

1. Jeu excess/f de la bague ou 
de l-axe 

Bague usee 

Axe use 

Essayer et verifier la dimension 

Deposer et remplacer 

VIII-03 

2. Bruit anormal tors d'une 
articulation 

Pas de lubrification 

AppHquer de la graisse 

VIII-05 

Bague de l-axe grippee 

Appliquer de la graisse. deposer ou 
remplacer 

VIII-05 

3. Fuite d'huile du reservoir 
hydraulique 

Boutons de couvercle de 
fibre d’aspiration desserre 

Resserrer les boutons 


Joint endommage 

Renouveler 


Soudure incorrecte 

Reparer la soudure 


Craquelure 

Reparer ou remplacer 


4. Bruit anormal de la cabine ou 
de la capote en toile 

Boutons de montage 
desserres 

Serrer au couple de serrage 

VIII-11, 12 

Presence de craquelure 

RSparer ou remplacer 

VIII-11 
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C. Testing and adjustment 


1. Measure the 


center 


using 


diameter 


gauge. 


l/bush 


sarance. 


dmportant> 

Apply grease after reinstalling. 


of center shaft, 


Cross 


Measuring item 

R510 

Front frame boss inner dia. 
limit Bi 

3.17 (80.5! 

Center pin outer dia. limit Ai 

3.13 (79.5) 

Clearance limit Bi - Ai 

0.04 (1.0! 

Center shaft bushing inner 
dia. limit Bs 

3.19 (81.0) 

Clearance limit B2 - Ai 

0.06 (1.5) 

Rear frame bushing inner 
dia. limit B3 

5.14 (130.5) 

Center shaft outer dia. 
limit A2 

5.10 (129.5) 

Clearance limit B3 - A2 

0.04 (1.0) 
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a. Removing center pin & center shaft. 


i the flat floor and ground the 


, step board and control cable 


• Get ready jack or garage jack, oil pan and standard tools. 
Secure the tire stoppers to prevent moving. 

Dismount the propel lar shaft. 

(When reassembling) 

Bolt tightening torque: 77.5 to 90.2 N.m 

M12*25 (7T) (7.9 to9.2 kgf.m 57.1 to41.2ft.lbf) 
Apply LOCKTIGHT. 


2. Pull out the pin of steering cylinder. 
(When reassembling) 

Apply grease to the pin. 


steering wheel in left 
@ Steering cylinder 


! and retract the steering cylinder by turnin 
«>t in left direction slowly. 


4. Disconnect 5 hoses for steering and front attachment. 
(Note) 

Use the oil pan to catch drain oil. 


'WW, 





























Never go into under the frar 


order. 


Thrust collar 


10. Carefully move the front frame forward. 

(When reassembling) 

Move it while adjusting the heights by using jack. 


11. Remove the cover on the center pin. 

• Remove the guide bracket for control cable, too. 


12. Pull out the center pin. 
(When reassembling) 

Apply grease to the pin. 


(when reassembling) 

Install o-ring, thrust collar and dust seal i 
Face round chamfer side of thrust collar i 


13. Draw the center shaft. 

(When reassembling) 

Apply the thrust collars and dust seals onto upper and 
bottom sides. 


Center shaft weight: 119 ibs (54 kgf) 
































Remove the accelerator lever (i). 

(when reassembling) 

Check and adjust the lever so that linkage works well 
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Rops/Fops cab removing & reinstalling 



<Preparation> 

• Place a machine on flat floor. 

• Get ready a crane for lifting. 

• Get down the front and rear attachr 
residual pressure in the hydraulic cir 


td relieve the 


RS10 


Rops/Fops weight 


the harness in front right side. 


<Note> 

Remove the panel board if necessary. 


the harness 


Remove cab mounting bolts in front, 
(when reinstalling) 

Mounting bolt: M10 x 20 (7T), 4 pcs. 
Tightening torque: 35.4 ~ 41.2 ft.lbf 
(4.9 ~ 5.7 kgf.m) 








Remove mounting bolt in side. 
(When reassembling) 

Mounting bolt: Ml2 x 45 (7T), 2 pcs. 
Tightening torque: 57.1 ~66.5ft.lbf 
(7.9 ~ 9.2 kgf.m) 


Remove mounting bolt in rear. 

(When reassembling) 

Mounting bolt: Ml6 * 55 (9T), 8 pcs. 
Tightening torque: 191.7 — 224.2 ft.lbf 
(26.5-31.0 kgf.m) 


Lifting up the cab with crane. 

(when reinstalling) 

• Align the bolt holes and get down slowly. 

• Take care wire harness won't be pinched. 
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A. Specification 

Characteristiques 

a. Engine specification 

Characteristiques des moteurs 


Machine model 

Modele de machine 

R510 (B) 

Remarks 

Remarques 


Engine model 

Modele de moteur 

V2203-DI-BDW 

V2203-BDW 



No. of cylinder 

No. de cy/indres 

4 

4 


■ 

Bore x Stroke [mm] 

Alesage (E course [in.] 

87 x 
3.43: 

92.4 

K 3.64 



Displacement [cc] 

Diplacement [cu.in.j 

2197 

134 



Rated output DIN6270NB (JIS D1005) [PS/rpm] 

Sortie nominate DIN6270NB(JIS D1005) [kW/rpmj 

45/2600 

33.1/2600 



SAE J1349 Gross [HP/rpm] 

SAB J1349 Globale [kW/rpm] 

50.7/2600 

37.8/2600 



Max. torque JIS D1005 „ ,u, /_ 

Couple max. SAE J1349 lbf < k 9 f m)/rpm 

110.6(15.3) 



Torque rise 

Elevation de couple 

15% 



Compression ratio 

Taux de compression 

19 j 




Engine dimension (L x W * H) [mm] 

Dimensions du moteur (Lxl*H) [in.j 

659x514x637 1 

| 25.9x20.2x25.1 

Basic model, Modile princif. 

tal 

Engine weight [kg] 

Poids du moteur [lbs] 

18.63 

410 

205 

451 

Dry, Sec 


Max. no-load . , 

A vide max. [rpm] 

2950> 

2820> 



One hydraulic pump relief . 

Deux soupapes de pompe hydraulique L f P m J 

2600 

2600 *») 



Ralenti faible [rpml 

900- 

- 950 



Firing sequence 

Sequence (Tallumage 

1-3-4-2 



Compression pressure A / B [kgf/cm 2 ] 

Pression de compression A / B [psij 

30 - 33/25 

427 - 469/356 

30 - 33/23 

426.6 - 469.3/327 

Difference between two 
cylinder 3 kgf/cm 2 (43 psi) 


Valve clearance [mm] 

Jeu de soupape [in.j 

0.18 - 
0.0071 - 

■ 0.22 
■ 0.0087 



Intake valve timing 

Synchronisation de la soupape d'admission ' egreej 

TC - 12° 

BC+36° 



Exhaust valve timing 

Synchronisation de la soupape d'ichappement ‘ e 9 ree J 

BC - 60° 

TC+12 0 



Fuel consumption rate [g/ps.h] 

Taux de consommation de carburant [Ib/HP.hj 

165 

0.36 

190 

0.42 



Hourly fuel consumption amount [JJ/h] 

Quantity horaire de carburant consommi [U.S.gal./hj 

5.24 

1.38 

6.04 

1.59 

Load ratio = 0.6 Specific gravity 
Faclmde charge=0.6 Poids spicifiq 

' - 0.85 
rue - 0.85 

Engine oil consumption rate . . 

Taux de consommation d'huile moteur ps ' ‘ 

1 .0> 

1 .0> 



Engine oil pressure [kgf/cm 2 ] 

Pression d'huile moteur [psij 

2.4 - 4.5 

34.1 ~ 64.0 

3.5 ~ 4.5 

49.8 - 64.0 

Rated engine r.p.m 

Vitesse du moteur nominak 


Fuel injection pressure [kgf/cm 2 ] 

Pression tfinjection en carburant [psij 

228.5 - 239 

3250 ~ 3400 

140 - 150 

1990 - 2136 



Battery charging current 

Courant de charge de batterie lAJ 

12V x 45A (540WJ 

12V /45A (540W) 



Fan belt [mm] 

Courroie de ventilateur [in.j 

9.5 * 940 RPF2370 

0.37 * 37.0 

REMF6410 

MITSUBOSHI 




^j\ l V2203-DI-BDW: S/N 10001 - 


V2203-DI-BDW: S/N 20001 





Elements 

V2203-DI-BDW 

V2203-BDW 


Fuel system] 

Systeme de carburant] 

njection-pump type 

Type de pompe A injection 

Bosch mini Ktype 

Type Bosch mini K 

Bosch mini type 

Type Bosch mini 


njection-nozzle type 

Type d'injecteur 

Pencil 

type 

DN0PD80 


njection pressure [kgf/cm 2 ] 

Pression d'injection [psi] 

228.5 ~ 239 

3250 - 3400 

140-150 

1990-2135 


njection timing [degree] 

Temps d’injection [Degr6] 

TC -15.5° ~ -17.5° 

TC -17° ~ -19° 


Fuel 

Essence 

Diesel lighi oil 

Huiie ISgSre diesel 


Fuel tank capacity [C] 

CapacitS du reservoir A essence [USgal] 

60 

15.9 


Fuel feed pump type 

Type A pompe d J alimentation en carburant 

Solenoid pump 

Pression d'huile 


Lubricating system] 

Systeme de refroidissement] 

Oil unit 

UnitA d'huile 

Forced lubrication by trochoid pump 

Lubrification forcSe par pompe trouchide 


Oil 

Kubota genuine oil D 
Huiie pure kubota D 

10W-30 or equivalent 

0W-30 ou Squivalente 


Oil capacity [£] 

CapacitS d'huile [USgal] 

s 

( ) Filte 
( ) Com 

Oil pressure [kgf/cm 2 ] 

Pression d'huile [psi] 

2.4 - 4.5 

34.1 ~ 64.0 

35-4.5 

49.8 - 64.0 

Rated 

Vitesse 

Oil pressure [kgf/cm 2 ] 

Pression d'huile [psi] 

0.5 < 

7.1 < 

0.5 < 

7.1 < 

Idle rpn 
Regime 

Oil consumption , , 

Taux de consommation d'huile 19 p 1 

1.0> 

1.0> 


Cooling system] 

Systeme de refroidissement ] 

Cooling pump type 

Type A pompe de refroidissement 

Centrifugal pump 

Pompe centrifuge 


Radiator capacity [fi] 

CapacitS de radiateur [USgal] 

7 

1. 

2 

0 


Reserve lank capacity [£] 

CapacitS du rSservoir d'expansion [USgal] 

0.26 

1.0 

0.26 


Radiator pressure [kgf/cm 2 ] 

Pression de radiateur [psi] 

0.9 

12.8 

0.9 

12.8 


Thermostat type 

Type de thermostat 

Wax pellet 

Pallette cire 


Electric system] 

Systeme electrique ] 

Starting motor output 

DSbit du moteur de dSmarrage 

12V-2.0kW 

12V-2.0 kW 


Alternator output 

DSbit de Tatternateur 

12V » 45A (540W) 

12V x 45A (540W) 


Battery (Name, capacity] 

Batterie (nom. capacitS) 

12V* 56AFI (75D31R) 

12V x nOAH (105E41R) 


Regulator type 

Type de rSgulateur 

1C type 

Type 1C 

Point contact type 

Type contacteur de point 


Glow lamp turn-off time [sec] 

Duree d'extinction de tSmoin d'incandescence (sec.) 

5 > 

5 > 


Winker on-off [Turn/min] 

Clignotant marche-arret [Tour/min] 

60-120 

60-120 


!j\ v V2203-DI-BDW: S/N 10001 - 

V2203-DI-BDW: S/N 20001 ~ 











c. Maintenance standard 
Normes d'entretien 


Values in column (A) are for new machine. 
Les valeurs situdes dans la colonne (A) 
s'appliquent a la nouvelle machine. 


Values in column (B) are allowable limits. 
Les valeurs situees dans la colonne (B) 
representent les limites autorisdes. 


~~ ——^ Model Modele 

Unit 

R510 (B) 

Remarks 

Item Piece ' ——— 

Unite 

Remarques 

Model 

Moddle 


V2203-DI-BDW | V2203-BDW 


Cylinder head distortion limit 

in 

±0.002 

Fig.1 per 3.94 in. 

Limite de distorsion de la tdle de cylindre 

mm 

±0.05 

(100 mm) 

Top clearance 

in 

0.024 - 0.028 

Fig.2 

Jeu supdrieur 

mm 

0.6 ~ 0.70 

Cylinder bore 

in 

3.425 ~ 3.426/3.431 

Fig.3 

Diametre interieur du cylindre 

mm 

87.000-87.022/87.15 


Cylinder liner wear limit 

in 

0.006 

Fig.3 

Limite d’usure de la chemise de cylindre 

mm 

0.15 


Min. clearance between cylinder and piston 

in 

0.0026 - 0.0042 

Fig.4 

Jeu minimum entre le cylindre et le piston 

mm 

0.065 - 0.107 


Clearance with piston ring groove (oil ring) 

in 

0.008 - 0.0020/0.0059 

Fig.5 

Jeu avec la gorge de segment de piston (bague de graissage) 

mm 

0.020 - 0.052/0.15 


Clearance with piston ring groove (compression ring) 

in 

0.0037 - 0.0047/0.008 

Fig.5 

Jeu avec la gorge de segment de piston fbague de compression) 

mm 

0.093 - 0.120/0.2 


Clearance with piston ring gap (Oil ring) 

in 

0.00079 - 0.00205/0.0059 

Fig.5 

Jeu d la coupe de segment de piston (bague de graissage) 

mm 

0.020 - 0.052/0.15 

Clearance with piston ring gap (compression ring) 

in 

0.0118 - 0.0177/0.049 

Fig.5 

Jeu a la coupe de segment de piston (bague de compression) 

mm 

0.30 - 0.45/1.25 


Piston O.D. 

in 

3.3431 ~ 3.3439 


D.E. de piston 

mm 

[ 84.915 - 84.935 


Timing gear backlash 

in 

0.0016 - 0.0045/0.0059 

Fig.6 

Jeu de I'engrenage de distribution 

mm 

0.0415 - 0.1154/0.15 


Compression pressure 

kgf/cm 2 

30 - 33/25 

(A)/(B) 

Pression de compression 

psi 

427 - 469.3/356 


Valve spring free height 

in 

1.6417 - 1.6614/1.6220 

Fig.7 

Hauteur libre du ressort du soupape 

mm 

41.7 - 42.2/41.2 

(A) / (B) 

Valve spring squareness 

in 

<0.0394 

Fig.7 

Quandrature du ressort de soupape 

mm 

<1.0 
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Values in column (A) are for new machine. 
Les valeurs situees dans la colonne (A) 
s'appliquent a la nouvelle machine. 


Values in column (B) are allowable limits. 
Les valeurs situees dans la colonne fB) 
reprSsentent les limites autorisdes. 




Connecting rod bend and twist limits 

Limites de courbure et de torsion de la bielle 

Unit 

Unite 

V2203-DI-BDW 

O.OC 

0.C 

V2203-BDW 

20 

5 

Remarks 

Remarques 

Fig-8 

Connecting rod large end metal axial play 

Jeu axial du metal de I'extremite large de la bielle 

mm 

0.0157 - 0.0236/0.0315 

0.4 - 0.6/0.8 

Fig.9 
(A) / (B) 

Connecting rod large end metal oil clearance 

Jeu d'huile du metal de I’extrdmite large de la bielle 

mm 

0.0012 - 0.0036 
0.029 - 0.091 

0.0014 - 0.0037 
0.035 ~ 0.093 

Fig.9 

Crankshaft journal section O.D. 

D.E. de la section de la portee du vilebrequin 

mm 

0.00157 ~ 0.00409/0.008 

0.040 ~ 0.104/0.2 

Fig.9 

Crankshaft journal section O.D. 

D.E de la section de la partee du vilebrequin 

mm 

0.00157 ~ 0.00465/0.008 

0.040 ~ 0.118/0.2 

Fig. 9 

Crankshaft crank pin O.D. 

D.E. du maneton du vilebrequin 

mm 

1.8488 ~ 1.8494/0.008 

46.959 ~ 46.975/0.2 

Fig.9 

Crankshaft side clearance 

Jeu lateral de vilebrequin 

mm 

0.0028 - 0.0087/0.0028 

0.07 - 0.02/0.07 

Fig.9 
(A) / (B) 

Camshaft cam height 

Hauteur de came de I'arbre a cames 



1.3177/1.3157 

33.47/33.42 

Fig.10 
(A) / (B) 

Valve face angle 

Angle de surface du siege de soupape 

(°) 

^ 45“23‘ ~ 45°37‘ 

IN 60- 
EX 45" 

Fig.12 

Valve head standard thickness 

Epaisseur standard du lit de soupape 

mm 

(EX)|t102~|.126(i 

0.0335 

0.85 

Fig.11 

Valve stem dia. 

Diametre de tige de soupape 

mm 

0.3134 ~ 0.3142 

7.960 ~ 7.980 

Fig.11 
(A) / (B) 

Allowance for valve fall 

Tolerance pour la chute de soupape 

mm 

0.0256 - 0.0335 
0.65 - 0.85 

0.0020 - 0.059 
0.06 - 0.15 

Fig. 12 
(A) / (B) 

Valve seat face width 

Largeur de la surface de siege de soupape 

mm 


0.0835 

2.12 

Fig.12 

Clearance between trochoid pump inner surface and outer rotor 

Jeu entre la surface interne de la pompe trochoide et le rotor exterieur 

mm 

0.0039 ~ 0.0063/0.0079 

0.10 ~ 0.16/0.0079 

Fig.13 
(A) / (B| 

Clearance between trochoid pump outer rotor and cover 

Jeu entre le rotor exterieur de la pompe trochoide et le couvercle 

mm 

0.105 -0.150 

Fig. 14 
(A) / (B) 

Pressure for radiator hydraulic pressure test 

Pression pour le test de pression hydraulique du radiateur 

psi 

kgf/cm 2 

12.8 

0.9 

— 

Fig. 15 

Valve opening pressure of cap 

Pression d'ouverture de soupape du chapeau 

kgf/cm 2 

19.9 

1.4 

10.7-14.9 
0.75 - 1.05 

Fig.16 

Thermostat starting temperature 

Temperature de demarrage du thermostat 

°F 

°C 

157 - 162.5 

69.5 - 72.5 

Fig.16 

Thermostat full lifting distance 

Distance d'ouverture du thermostat 

mm 

0.315 | „_ 

8 

Fig. 16 

at 185°F (85°) 




















d. Tightening torque 
Couples de serrage 


Name of bolt and nut 

Nom des boutons et ecrous 

Nominal size x pitch (mm) 
Taille nominate x pas (mm) 

Tightening torque (ft.lbf, kgf.m) 
Couple de serrage (kgf.m) 

1. Cylinder head bolt 

1. Bouton de culasse 

(V2203 BDW) 

Mil x 1.25 

68.7 ~ 72.3, 9.5 ~ 10.0 

(V2203 DI-BDW) ★ 

Mil x 1.25 

68.7 ~ 72.3,9.5 ~ 10.0 

2. Cylinder head cover nut (V2203 BDW) 

2. Ecrou de cache-culbuteurs (V2203 DI-BDW) 

M8 x 1.25 

5.06 - 6.51 , 0.70 - 0.90 

3. Connecting rod bolt 

3. Bouton de bielle 

(V2203 BDW) ★ 

M8* 1.0 

26.8 - 30.4, 3.7 - 4.2 

32.5 ~ 36.2, 4.5 ~ 5.0 (Flange) 

(V2203 DI-BDW) ★ 

M8 x 1.0 

26.8-30.4 , 3.7-4 2 

4. Flywheel bolt (V2203 DI-BDW) , 

4. Bouton de volant (V2203 DI-BDW) * 

M12 x 1.25 

72.3-79.6 , 10.0-11.0 

5. Crankshaft nut (V2203 DI-BDW) . 

5. Ecrou de vilebrequin (V2203 DI-BDW) " 

M30 x 1.5 

101.2 ~ 115.7 , 14.0 ~ 16.0 

6. Bearing case bolt 1 » 

6. Bouton de carter de routement 1 

M9 x 1.25 

34 - 37.6, 4.7 ~ 5.2 

7. Bearing case bolt 2 (V2203 BDW) , 

7. Bouton de carter de routement 2 (V2203 BDW) * 

M10x 1.25 

50.6 - 54.2 , 7.0 ~ 7.5 

Bearinng case bolt 2 (V2203 DI-BDW) 

Bouton de carter de routement 2 

M 10x1.25 

47.0 ~ 50.6,6.5 ~ 7.0 

8. Nozzle holder (V2203 BDW) 

8. Support de gicleur 

M20 x 1.5 

36.2-50.6 , 5.0-7.0 

Nozzle locating screw (V2203-DI-BDW) 

Support de gicleur (V2203 DI-BDW) 

M8 x 1.25 

18.1 - 21.7, 2.5 ~ 3.0 

9. Injection pipe nut (V2203-BDW) 

9. Ecrou de tuyau d'injection (V2203-BDW) 

Ml 2 x 1.5 

18.1 -25.3 , 2.5-3 5 

Injection pipe nut (V2203-DI-BDW) 

Ecrou de tuyau d'injection (V2203-DI-BDW) 

M12x 1.5 

10.8-18.1 , 1.5-2.5 

10. Glow plug (V2203-BDW) 

10. Bougie incandescente (V2203-BDW) 

M10 x 1.25 

14.5-18.1 , 2.0 -2.5 

Glow plug (V2203-DI-BDW) 

Bougie incandescente (V2203-DI-BDW) 

M10 x 1.25 

10.8 ~ 14.5, 1.5 - 2.0 

11. Glow plug terminal nut (V2203-DI-BDW) 

11. Ecrou de borne de bougie incandescente <vz203-di-bdwi 

M4 x 0.7 

0.72-1.30 , 0.10 - 0.18 

12. Oil switch (V2203 BDW) 

12. Contacteur d'huite (V2203 BDW) 

PT 1/8 

10.8- 14.5 . 1.5 -2.0 

13. Rocker arm bracket stud ' (V22 <> 3 -“-b?w), Nut iv2203-bdwi 

13. Ecrou de support de culbuteur %% ,v 2 203 -bdw) * 

M8 x 1.25 

17.4 ~ 20.3, 2.4 ~ 2.8 

Rocker arm brakcetnut (V2203 DI-BDW) + 

Tenon de support de culbuteur * 

M8 x 1.25 

17.4 ~ 20.3, 2.4 ~ 2.8 

14. Idle gear shaft 1 bolt * 

14. Bouton d'axe de pignon intermddiaire 1 " 

M8 x 1.25 

17.4 - 20.3, 2.4 ~ 2.8 


<Note> 


1 Bolts and nuts, marked ★ should be tightened after applying engine oil on all surfaces. 

New head bolt should be installed after cleaning its thread and seat without any oil. When reusing the head bolt, apply engine 
oil. 

2. All other bolts and nuts should be tightened according to its ordinary specifications. 

<Note> 

1. Les boutons et ecrous marques de ★ doivent etre serrds aprds avoir applique de I'huile moteur sur toutes les surfaces. 

De nouveaux boutons d tete doivent etre installes apres le nettoyage des filets et sieges de toute trace d'huite. Lors de la 
rdutilisation de bouton a tete. appliquer de I'huile moteur. 

2. Tous les autres boutons et ecrous doivent etre serres en accord avec les caracteristiques ordinaires. 
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D. Servicing 


Radiator 




ink capacity 


Radiator capacity 


ting bolts and oil cooler 


2. Remove 


3. Remove 


4. Remove the top radial 
(when reassembling) 
Install support before i 


jpport. 


ling hood. 


5. Remove the battery. 

Battery weight; 42.1 ibs (19.1 kgf) 


inal first when removing 
al first when reinstalling. 









tank 







b. Accelerator 


Remove the accelerator pedal and rod. 

© Accelerator pedal 
(2) Return spring 

(D Rod 

(4) Rubber tube 

(5) Fork end 
(when reassembling) 

1. Set the stopper bolt to 25.6 in (65 mm). 

2. Secure the accel rod installing position at engine side. 

3. Adjust the engine idling speed by turning the fork end. 
Engine speed: Idling: 850 ~ 950 rpm 

Rated: 2600 rpm Max: 2800 rpm 
Accelerator pedal: 

Treading force: 12.2 + 2.2 lbs (5.5 ± Ikgf) 
Stroke: 2.31 ± 0.39” (6"± 10 mm) 

Adjust the accelerator rod so that arm angle should 
be approx. 30° when idling rpm. 


■ 

I 


/ 


/ 


(S) 

/ ^ 


\ 



Engl ail 

l=(40 



■^-U(30 •) 




2. Key stop solenoid linkage adjusting method 
© Key stop solenoid 
<2> Stop lever 2 
@ Stop lever 1 
© Hook pin 
® No clearance 
Kgf 1 Apply gresse when assembly 
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mmi 
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S3 









































® 'ND 

Offl /I ® - CO |T > N 

' ''fK 


2. 


Remove the accelerator lever of Backhoe. 


® Fork end 
© Accel rod 
® Link 
© Lever 2 
© Plate spring 
© Lever 1 
® Bracket 
® Accelerator lever 
® Nut 



(when reassembling) 

1. Apply grease on the plate spring (§) . 

2. Adjust the operating force of accelerator lever (8) by 
tightening or loosening the nut (90. 


• Secure the fork end installing hole. 

(A) : Accelerator pedal rod. 

(B) : Accelerator lever rod. 


Safety 

Return the accelerator lever to stop side when in no use. 
(T) : Accel lever 
@ : Engine speed high 
© : Engine speed low 
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^uei filter assy 
Fusl pump assy 
Tank cap 
Inlet screen 

Fuel tube 1=35.4” (900mm) 
Protect tube 1!=30.7“(780mr 
Fuel tube l=10.2“(260mm) 
Shock absorver 
Fuel tube l=13.4“(340mm) 
Fuel tube l=30.5"(775mm) 
Protect tube l=27.8"(705mr 
@ Packin 
@ Cover 
@ Drain cock 
@ Code clamp 
© Filter element 





d. Air cleaner 

Check & clean: Every 50 hours. 

Replace: Every 2000 hours. 

(j) Inlet pipe 2 

(2) Inlet pipe 1 

(3) Automatic dust valve 

(4) Air cleaner body 

(5) Air cleaner element assy 
<D Wing bolt 

(7) Mounting bolt 

(8) Wing nut 


• Air cleaner mounting bolt: 

Tightening torque: 1.81 ft.lbs (0.5 kgf.m) 
Excess tightening deforms the air cleaner body. 


• Install the dust valve (3) in the straight down direction 
as shown in Fig. 


(3) Automatic dust valve 
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e. 


Muffler 


Never touch the muffler or exhaust manifold while 
engine is hot. 

(?) Exhaust pipe bracket 
(t) Muffler pipe 2 
(¥) Muffler flange 


(]) Pipe band 
(?) Muffler pipe 2 
(3) Muffler 
@ Muffler band 

(5) Exhaust pipe 

(6) Muffler bracket 


Loosen the pipe band (i) . 

Remove the muffler bracket(6)at engine side and remove 
muffler assy downward. 


(Precautions when reassembling! 

• Align muffler connection with muffler pipe 2 (2) before 
installing clamp. 

• Place the exhaust pipe in center of rear frame hole. 

• Never twist band. 

Band tightening torque: 5.06 ft.lbs (0.7 kgf.m) 


(TO) Engine bracket 
(Pj) Rear frame 
@ U bolt 


Muffler band should not on the welding bead. 
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f. 


Engine mount detail 



(if) Cushion 

(2) Engine bracket, Front ieft 

(3) Engine bracket, Rear left 

(4) Engine bracket. Rear right 

(5) Engine bracket. Front right 


Tightening torque; 

(6) Engine bracket, front: 90.4—108.5 ft.lbf 
(12.5-15.0 kgf.m) 

® Engine bracket, rear: 35.4—41.2 ft.Ibf 
(4.9—5.7 kgf.m) 

© Mounting nut: 28.9—33.3 ft.Ibf 
(4.0—4.6 kgf.m) 

(?) Mounting bolt: 17.4—20.3 ft.lbf 
(2.4—2.8 kgf.m) 

APPLY LOCKTIGHT. 



(1) Engine bracket, Front left 

(2) Engine bracket, Front right 

(3) Engine bracket, Rear left 

(4) Engine bracket, Rear right 
® Bolt 

© Bolt 

© Plain washer 
® Assy cushion 
® Collar 
{01 Plain washer 
© Bolt 
© Nut 


Tightening torque; 

© Nut 

a First nut: 72.3 ft.lbf (10 kgf.m) 
b Second nut: 144.6 ft.lbf (20 kgf.m) 
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Engine assy removing 


Remove the rear cover and drain cooling 
0) P lu 9 


Remove the battery. 


nnect Q terminal first when removing and 
terminal first when remounting. 


Remove the oil cooler. 

Place an oil pan to catch leaked oil. 








Remove the radiator support at hood side, 
(when reassembling) 

Fix the support at radiator side before installing 
(V) Hood 
(2) Support 


7. Remove the muffler assy with the bracket. 


8. Disconnect three rubber hoses. 


9. Disconnect fuel hose. 

(if) Inlet port of injection pump 
(2) Return pipe 


10. Remove the wire harness. 

© Starter 

(2) Alternator 

(3) Oil switch 

© Water thermometer sensor 
(5) Key stop solenoid 
(§) Glow plug 
(7) Tachometer cable 
® Body earth 







1. Remove the operating lever assy. 


Remove accelerator rods. 

0 Accelerator pedal rod 
(2) Accelerator lever rod (B.H.) 


13. Remove the hood. 


Hood 


Remove radiator 


mting bolts and wind slings onto engine 


15. Remove engi 
hock and lift 


Nut tightening torgi 

8 - a First nut: 7 
-b Lock nut: 14 







h. Special precaution 


Checking radiator hoses (water pipes) 

1. Check to see if radiator hoses are properly fixed every 
200 hours of operation or six months, whichever comes 
first. 

(1) If clamp bands are loose or water leaks, tighten 
bands securely. 

(2) Replace hoses and tighten clamp bands securely, if 
radiator hoses are swollen, hardened or cracked. 

2. Replace hoses and clamp bands every 2 years or earlier 
if checked and found that hoses are swollen, hardened or 
cracked. 

Precaution at overheating 

Take the following actions in the event the coolant 
temperature be nearly or more than the boiling point, what is 
called "Overheating”. 

(1) Stop the machine operation in a safe place and keep 
the engine unloaded idling. 

(2) Don't stop the engine suddenly, but stop it after 
about 5 minutes of unloaded idling. 

(3) Keep yourself well away from the machine for 
further 10 minutes or while the steam blown out. 

(4) Checking that there gets no danger such as bum, get 
rid of the causes of overheating according to the 
manual. 

And then, start again the engine. 
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A. Specifications Specifications 

a. Data of electrical units a. Donnees des unites electriques 



Machine Model 

Modele de machine 

R510IB) 


"—-—__ Engine 

Item ". Moteur 

Element ^ 

V2203-DI-BDW 
<0 ~ S/N ) 

V2203-BDW 
(S/N ) 

1 Battery 

Batterie 

V... 

Capacity 

Capacity 

12V x 56 AH 

12V x 100 AH 

Type 

Type 

75D31R 

105E41R 

Dimensions (L x W x H) 

Dimensions (L x W * H) 

12.0 x 6.8 x 8 in. 

305 x 173 x 202 mm 

Electrolyte specific gravity (68°F) 

Gravite specifique de /'electrolyte f20°C) 

1.26S 

Connection of battery cells 

Branchenment des cellules de la batterie 

M ! 1 i H 

Code No. 

68131-53411 

2. Charging 

Charge 

3. Regulator 

Regulateur 

Type 

Type 

Alternator, Alternateur 

Nominal voltage 

Tension nominate 

12V x 45A (5000 rpm) 

Max. output 

Rendement Maximum 

540W 

Rotating direction 

Direction de rotation 

Clockwise, viewed from the pulley side 

Sans le sens des aiguilles cTune montre, vue du cdt6 de 
la poulie 

Polarity 

Polarite 

Negative grounding Negative 

Code No. 

No. de code 

17356-6401-0 

Type 

Type 

Built-in 1C type 

Regulator regulating voltage 

Tension de regulation du rdgulateur 

14.2 ~ 14.8 V 

Relay cut-in voltage 

Tension du conjoncteur de de relais 

- 

4. Starter 

Starter 

Type 

Type 

Reduction type 

Type a reduction 

Nominal voltage 

Tension nominate 

12V 

Nominal output 

Rendement nominate 

2.0 kw 

Time rating 

Evaluation du temps 

30 seconds. 

Rotating direction 

Direction de rotation 

Clockwise, viewed from the pinion side 

Dans le sens des aiguilles dune montre, vue cote de pignon 

No. of pinion gear 

No. des engrenages du pignon 

9 

Code No. 

No. de code 

15425-63011 
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Engine 

Moteur 

V2203-DI-BDW 

V2203-BDW 

5. Glow plug 

Bougie de 

Type 

Type 

Sheathed quick glow type 

Type a gaine 

pre-chauffage 

Voltage/current (per glow plug) 
Tension/courant 

Current value at 6 seconds at 10.5 VDC: Approx. 9.0 A 
Valeur du courant aprds 6 secondes 4 10.5 VCC: 

Environ 9.0 A 


Resistance 

Resistance 

0.80 

/ 

Code No. 

No. de code 

17331-6551-1 

16241-65511 

6. Safety relay 

Reiais de securite 

Code No. 

No. de code 

68811 

53231 


Rated coil current 

Courant d'enroulement nominal 

0.162+0.03A 

W 

Loading current capacity 

CapacitS de courant de charge 

40A/30 second or less 

7. Fuel feed pump 

Pompe d‘alimentation 

Code No. 

No. de code 

68371-51211 

de carburant 

Operating voltage 

Tension de fonctionnement 

8 ~ 

16V 


Fuel delivery rate 

Taux de fourniture de carburant 

30.5 in 3 /min (500 cc/min) 


Average current 

Courant moyen 

1.5Ac 

r less 

8. Engine oil pressure 
switch 

Code No. 

No. de code 

15841 

39011 

Contacteur de pression 
(fhuile moteur 

Operating pressure 

Pression de fonctionnement 

7.1 ± 1.4 psi (0.5 ± 0.1 kgf/cm 2 ) 









9. LST charge pressure 
switch 

Code No. 

No. de code 

68841 

53631 


Operating pressure ON 

Pression de fonctionnement ON 

100 ±21 psi (7 ± 1.5 kgf/cm 2 ) 


Operating pressure OFF 

Pression de fonctionnement OFF 

100 ± 28 psi (7 ± 2.0 kgf/cm 2 ) 

10. LST system oil 
temperature switch 

Code No. 

No. de code 

68841 

-53642 


Operating temp. ON 

Temperature de fonctionnement ON 

230±35.6°F (110±2°C) 


Allowable temp, zone 

Gamme de temperature admissible 

— 22° — 248°F (- 

30°C -120°C) 

11. Fuel gauge unit 

Unite d'indicateur de 

Code No. 

No. de code 

68841 

53611 

niveau de carburant 

% 

Ref. resistance F/E 

Resistance de reference F/E 

30/1100 

V 

Allowable limit F/E 

Li mite admissible F/E 

±20/±70 
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Engine 

Moteur 

V2203-DI-BDW j V2203-BDW 

12. Glow plug lamp timer 
Temporisateur de tSmoin 
de bougie incandescente 

<J3I 

Code No. 

/Vo. de code 

15694-65991 

Light off time 

Dur6e d'extinction de tdmoin 

5.0+1 second 



13. Engine key stop solenoid 
(ESS) 

Solenoide d'arret 
de de de moteur 
(KSS) 

Code No. 

No. de code 

15471-60011 

Rated current 

Courant nominal 

13A or less/12V 

Plunger stroke 

Course deplongeur 

0.35 ± 0.02 in (9 ± 0.5 mm) 

14. Engine stop timer 
relay 

Relais de temporisateur 
d'arret du 

moteur JBEIL 

Code No. 

No. de code 

31351-31412 

Rated loading current 

Courant de charge nominal 

15A 

Delay time 

Durde de delai 

10+3.5 seconds 

15. Flasher unit 

Unite de dignotement 

: -MBHliM. 

Code No. 

No. de code 

38430-33701 

Light ON-OFF time 

Duree ON-OFF de temoin 

60~ 120turns/min. 

Current 

Courant 

12V 23W, 1.80+0.14A 

Winker lamp 

Clignotant 

12V 1 5W (Code No.38450-34201 ) 

16. Light switch 
Commutateur 

1fedairage 

Code No. 

No. de code 

69201-53161 

Max. loading current 

Courant de charge max. 

5A/12V 



17. Headlight 

Phare 

( 

Code No. 

No. de code 

68551-53131 

Light tube 

Tube de phare 

12V 45W 



18. Horn 

Avertisseur 

Code No. 

No. de code 

68171-53131 

Loading current 

Courant de charge 

12V 2.5A or less 



19. Back buzzar 

Buzzer de recul 

n& 

mmm -■ 

Code No. 

No. de code 

_ 

55611-42101 

Loading current 

Courant de charge 

0.2A 

Buzzar intermittent 

Buzzer intermittent 

50 —80 turns/m in 












Engine 

Moteur 


V2203-BDW 


V2203-D1-BDW 


20. Fusible link 

Fusible principal 

/. 

Code No. 

Wo de code 

38430-34530 

dia. 

dia. 


|jgjj 

current 

courant 


Connector type 

Type de connecteur 


21. Fuse box. 

Boite a fusibles 

10A 

4 pcs Code No. 36370-7555-0 

15A 

2 pcs Code No 35820-7556-0 



22. Parking switch (Safety) 
Commutateur 
stationnement (security) 

Code No. 

Wo. de code 

51601-3755-0 


Push: Conductive 

Free:Not conductive 

Stroke: 0.31 ± 0.03“ (8 ± 0.7 mm) 

Pousse: Contact 

Course : Pas de contact 

Course: 8+0,7 mm 

23. Relay 2 

Reiai 2 

H, 

Code No. 

Wo. de code 

36919-7503-0 


Coil-Coil : Approx. 60 £2 

Com-NC:0 Q 

Com-No : °° 

Bobine-approximativement 60 Q 
Com-NC: 6 Q 

Com-NO: == 

23. Hi-Lo switch lamp 

Temoin commutateur 
Hi-Lo 

l-i 

Code No, 

No. de code 

56713-9610-0 



24. Stop switch 

Commutateur arrSt 

zC 1 

kw» i 

Code No. 

No. de code 

55611-4183-0 


Push : Not conduceive 

Free : conduceive 

Stroke : 0.31 ± 0.03 in. (8 ± 0.7 mm) 
Pousse: Pas de contact 

Libre: contact 

Couurse: 8 ±0.7 mm 



[Fuse box wiring] 


Terminal 

Connection 

Connexion 

1 

Main switch 30 ! 

Commutateur principal 30 

2 

Main switch AC 

Safety relay. Timer relay 

Reiai de sdcuritA reiai de minuterie 

3 

4 

Timer relay 'Engine key stop! 

Reiai de minuterie 1arret contact moteur) 

5 

Hazard retey, Flasher unit 

Reiai de danger, unite clignotant 

6 

Pane* board ©, Alternator F.R solenoid control valve 
Tableau de bord 2, alternates Electrovanne de 
commande AV.AR 

7 ! 

Direction switch, stop (amp switch Working lamp switch, 
Flasher switch) 

Commutateur de direction, commutateur de temoin arret 
Commutateur de timcln marche. commutateur clignotant 

8 

&Ta%u^Vc W ommu tateur Hi-Lo 

s ! 

Light switch, winieer relay. Hazard relay 

Commutateur ecteirage, reiai iciair, reiai danger 
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Timer relay 
Relay de minuterie 


Winker relay 
Relay des clignoteurs 
















Faulty regulator. 

Charging current too low. 


Faulty voltage relay. 

Incorrect wiring between alternator and regulator 
Faulty voltage relay. 

Faulty alternator. 


Faulty battery. 

Alternator speed too slow. 
Extra electrical loads (such as 


Pinion and ring gear do not mesh, f 


Fan belt broken. 


Battery not sufficiently charged. 


Terminal contact poor. 


Poor grounding. 



— *■ Over-running clutch slips. 

-* Poor contact of contact plate. 

— -- - Poor contact between brush and commutator. 

-► Armature and field coil shorted, 

-► Bearing worn. 

B Pinion and ring gear worn. 

Plunger and shaft distorted. 

Pinion gap excessive. 


Pinion does not pop out by the 
attraction force of magnet switch. 


Main switch faulty. 
Faulty magnet switch. 
Screw spline rusted. 
Faulty battery. 


Battery not sufficiently charged. 
Poor terminal contact. 
Grounded poorly. 
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[2] Bucket auto-leveller 
A. Specification 


1. Parts specification 

© Proximity switch; Type GX-30M, C/N 
68831-53531 


Source voltage 

DC10—30V 

Function 

ON when approaching 

Current 

< 15mA 

Max. Frequency 

100Hz 

Signal 

Red LED lights on 

Detecting distance] 

10mm ±10% 




NPN Transistor • Open collector Output Circuit 

@ Relay comp.: C/N 68881-53541; Type: Color of leas wire 



Internal circuit — Relay connection side 
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C. Testing of electric circuit 

1. Solenoid valve coil resistance 
Approx: 40fl at 20°C 
37.5Q at 5°C 


2. Coupler terminals 


(a) 

White 

«— (d) 

Yellow-black 

(b! 

Red 

-- (e) 

Red-black 

(c) 

Black 

(f) 

Black 


3. Battery voltage: (b) Red-(c) Black 


4. Solenoid valve terminal voltage 
When sensor switch functions: 
Approx, 12.5V (AC position) 
Approx. 14.2V (Idling) 

When sensor switch is off: OV 
The small LED lamp lights up 
when proximity sensor is on. 
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5. Proximity sensor's continuity 

Separate the terminal coupler and test sensor 
side terminal. 

Insert tester's red probe into coupler's red ter¬ 
minal and black probe into black terminal. 

Approx. 28.6MO 
Sensor on or off doesn't affect. 


6. Proximity sensor is ON-condition. 
































D. Servicing 

1. Installation of sensor switch and solenoid 
valve 

(j) Tilt cylinder 
© Sensor bar 
© Sensor switch 
© Nut 

Tightening torque 


(5) Solenoid valve 
© Relay (68881-5354-0) 

© Wire harness 3 (68881-5347-0) 



© Bracket 
© Bracket 
® Code clamp 
© Code band 
© To wire harness 2 
© Earth 



Sensor bar 

























030 

ASSY SECTION SPOOL 

1 

370 

PLATE, SEAL 


390 

SEAL 

2 

400 

WIPER 

1 

410 

SPACER 

1 

420 

CAP 

1 

430 

SLEEVE 

1 

440 

PIN 

1 

450 

SEAT, SPRING 

2 

460 

SPRING 

1 

470 

RING, SNAP 

1 

480 

0 RING 

1 

490 

POPPET 

1 

500 

BLANK 

- 

510 

SPRING 

T~ 

520 

0 RING 

i 

530 

SCREW, WITH WASHER 

2 

540 

BOLT 

2 

550 

NUT 

~T~ 

560 

BOLT 

1 

570 

PLATE 

1 

580 

NUT 

1 

590 

ASSY COIL 

1 


2. Installation of sensor bar differs between STD 
bucket and pallet fork. 

(A) STD Bucket 
SB) Pallet fork 


installation of sensor switch 
© Sensor bar 
© Sensor switch 
© Bracket 









[3] Limited Slip Differential (LSD) 
A. Specification 


1. LSD clutch capacity; Tc 

Tc = 

2. Clutch coefficient; K 

3. Torque transfer ratio; Rt 


< Comparison of torque transfer ratio > 



Standard 

Kubota 

LSD 

Kawasaki 

TPD 

Komatsu 

TPD 

Torque transfer ratio 

Rt (ratio between 

1.0 

1.90 

1.83 

1.36 

right and ieft wheels 





Drive transfer torque 
(both wheels) 


145 . 

1.41 

1.18 


Performance diagram (Theory) 



Spin side Torque 


(N-m) 



© Differentia! resistance is generated at 
the multi-plate clutch friction mechan¬ 
ism using thrust force generated at the 
cam mechanism attached to the gear 
shaft to prevent slippage of tires. 

( 2 ) More driving torque is supplied to the 
wheel with better traction condition 
when the other wheel is on a poor trac¬ 
tion condition road in order to increase 
the total driving force as shown. 


Effect when torque transfer ratio is 2.0 (example) 


Load to both wheels: 2000 kg 
1000 kg ^ ^ 1000 kg 



80 kg-m 40 kg-m 

Total driving force: 80 + 40=120 kg-m 





5. Installation 

• It is generally recommended to install the 
LST unit in the front differential case for op¬ 
timum performance. 


6. Lubrication 

Change of differential oil: when the LSD is in¬ 
stalled, differential oil of all wheel loader 
models is changed from engine oil D 10W-30 
to gear oil M8QB. 

Reason: When engine oil is used to the LSD 
differential, paki-paki sounds are 
generated from differential gears 
during turning, especially when the 
steering wheel is maintained at a 
turned position. This occurs due to 
wrong combination of LSD clutch 
plate and oil, causing change in the 
friction characteristics, which has no 
adverse effects including durability. 



Specified differential oil type 


At factory 

M80B 

Oil replacement at 
field 

Shell 

Mobil 


Chevron 

[Texaco] 

Shell 

Donax TD 

Mobiland 

Super 

Universal 

Multi-purpose 
Thuban EP 
SAE80W 

Chevron Universal 

Gear Lubricant 
SAE80W-90 

Multigear 
Lubricant EP 
SAE 80W-90 
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7. Interchangeability of differentials 

(Standard type—Non Spin type—LSD) 

Interchangeability between differential types 
is shown below. 

o If a change is routed only paths indicated 
as O , the two types are interchangeable, 
o If a change is routed paths indicated as O 
and A, the two types are interchangeable 
provided the required parts are used, 
o If a change is routed a path indicated asX , 
the two types are not interchangeable. 





Note: Above interchangeable relationship indicates technical possibility only. 

Actual replacement requires differential, relating part (shaft, gear shaft) and others (packin, shim, bear¬ 
ing etc). 

Kit No. wilt be adapted for A, B and C in near future. 





















_ 

A 1: 

Shaft 1 

68841-24311 

■=t> 

68841-2431 2 (shaft length - 4 mm) 

R310 — 



Shaft 2 

68841-24321 


68851-24321 
(shaft length + 21mm) 


_ 

A2: 

Shaft 1 

68841-24311 

or 

68841-24312 




Shaft 2 

68841-24321 

<=> 

68851-24321 



A3: 

13 gear shaft L 

68881-24163 

<> 

68891-24161 

R510 — 



13 gear shaft R 

68881-24173 


(Shaft length + 21mm) 
68881-241 74 (Shaft length — 4 mm) 


— 

A4 

13 gear shaft L 

68881-24163 

o 

68891-24161 (shaft length + 21 mm) 




13 gear shaft R 

68881-24173 

or 

68881-24174 


Note: Further, the following types of steering cylinders are required when changing from the standard 
differential to the nospin and LSD type differential. 


(Steering cylinder code No) 


Model 

For STD Differential 

No Spin or LSD 

Code No. 

Cylinder size 

Code No. 

Cylinder size 

R310 

68841-34811 

1.97x0.98x8.86 

(50x25x225) 

— 

— 

R510 

68881-34811 

2.76X 1.38x10 
(70x35x254) 

68891-34811 

3.15x1.57x10 

(80x40x254) 

R410 

68861-34811 

2.36x 1.18x8.86 
(60x30x225) 

68871-34811 

2.76x1.38x8.86 

(70x35x225) 

R400 

68817-34811 

2.36x1.18x8.86 

(60x30x225) 

— 

— 


Tube I.D. xRod O.D.x stroke 
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D. Servicing (Disassembling & reassembling) 

(Dismantling and reinstalling of LSD assy is same 
procedure of STD differential assy.) 

LSD assy code No. 

68851-24301: R310 R510 
68871-24301: R410 


1. Disassembling 

1) Before disassembly, put the alignment 
mark on both cases. 

Remove 8 pieces of screw evenly and 
separate it. 

Screw size: M6x12 (R310 R510) 

M8 X 16 (R410) 


2) Take out diff. lock assy from case. 
© Diff. Case A 
© Thrust washer 


3) Take out thrust washer ©. 

Thrust washer © may remain in diff. case 
A. 


4) Take out three friction plates. 

© Friction plates. 

© Friction disk. 
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5) Take out two friction disks and one fri 
tion plate from pressure ring. 

(3) Friction plate 
@ Friction disk 
© Pressure ring 


6) Take out pressure ring. 

© Pressure ring 
© Side gear 


7) Remove side gear. 


8) Remove pinion and pinion shaft. 


9) Take out side gear with pressure ring. 
© Friction disk 
© Pressure ring 
® Side gear 












10) Take out two friction discs and one fric¬ 
tion plate. 

@ Friction plate 
© Friction disk 


11) Take out three friction plates (3) and 
thrust washer ©. 


12) Parts indentification. 

CD Diff. case A 
© Thrust washer 
© Friction plates, 8 pcs 
@ Friction disks 4 pcs 
© Pressure ring 
© Side gear 
@ Diff. case B 
d) Pinion shaft 
© Pinion 
@ Screw 










2. Adjustment and Inspection 


Before assembly, adjust clearance in axial 
direction of the clutch and side gear accord¬ 
ing to the following instructions: 



(1) Adjustment of friction disk and plate clearance 

1) Measurement of depth of differential case 
(right) 

Measure the dimension of a differential 
case from the left end face to the friction 
plate contact face by using a pair of 
calipers and let this actual measured 
dimension be A. 

Then measure the dimensions from the 
same end face to the coupling face of the 
differential case (left) and let the actual 
measured dimension be B. 


2) Measurement of depth of differential case 
(left) 

Measure the dimension from the couplind 
face with the differential case (right) to the 
friction plate contact face and let the ac¬ 
tual measured dimension be C. 


in. (mm) 


Model 

R310-510 

R410 

Code No. 

68851-24301 

68871-24301 

Standard 


3.64 

4.93 

dimension 

' ‘ 

(92.5) 

(125.15) 



0.14 

0.31 



(3.5) 

(8.0) 



0.08 

0.30 


C 

(2.0) 

(7.64) 


A-B 

3.50 

4.61 


(89.0) 

(117.15) 
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3) Measurement of total lengths of pressure 
ring (shaft coupling), friction disk, and 
plate assembly. 

Couple the right and left pressure rings 
with the pinion shaft. Put six plates, fric¬ 
tion disk (2), friction plates (4), side by 
side behind each pressure ring. (Individu¬ 
al parts should be in dry condition.) 
plates on the line of V-grooved axis and let 
the actual dimension be D. 

4) Upon measuring dimensions A, B, C, and 
D, make adjustment according to the fol¬ 
lowing instructions: 

Make adjustment so that j(A ~ B) + C) 
- D = 0.002- 0.008” (0.05 to 0.2 
mm.) 

Select the plate thickness of friction disk 
so that the dimensional difference includ¬ 
ing the right and left clutch plates will be 
under 0.002" or 0.05 mm. 





Model 

R310R510 

R410 

Code No. 

68851-24301 

68871-24301 

Standard dimen¬ 
sion D 

3.58 

(91.0) 

4.91 

(124.8) 

(A-B)-f-C-D 

0.002- 

(0.05 

-0.008 

-0.2) 

Dimensional 
difference includ¬ 
ing the right and 
left clutch plates 

0.002 

(0.05mm) 


in.(mm) 


Parts 

R310R510 

R410 

Code No. 

Thickness 

Code No. 

Thickness 


68851-24391 

0.068 

68871-24391 

0.09 

Friction plate 

Plate 1.75 

(1.75) 

Plate 2.4 

(2.4) 

68851-24411 

0.073 

68871-24411 

0.10 


Plate 1.85 

(1.85! 

Plate 2.5 

(2.5) 

Friction disk 

68851-24421 

0.07 

(1.75) 

68871-24421 

0.09 

(2.4) 


| 68851-24431 

I 0.059 

68871-24431 

0.063 


standard : 1.5 

! (1.5) 

standard : 1.6 

(1.6) 

Thrust washer 

1 68851-24441 

1.6 

0.063 

| (1.6) 

68871-24441 

1.45 

0.057 

(1.45) 


68851-24451 

0.067 

68871-24451 

0.069 


1.7 

(1.7) 

1.75 

(1.75) 
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(2) Adjustment of play in the direction of side gear 
axis (Adjustment of backlash between the pin¬ 
ion and the side gear) 

Adjust the play in the direction of side gear 
axis so that the play is generated only from 
the backlash of the side gear and differential 
pinion gear (0.6 to 0.9mm for right and left 
combined). 

1) Measurement of depth of differential case 
(right) 

Measure the dimension from the left end 
face of differential case to the contact face 
of thrust washer and let the actual meas¬ 
ured dimension be F. 

Then measure the dimension from the 
same end face to the coupling face of the 
differential case (left) and let the actual 
measured dimension be B. 

Standard dimension: 

F- B = R310R510: 3.56" (90.5mm) 
R410 : 4.70" (119.35mm) 

2) Measurement of depth of differential case 
(left) 

Measure the dimension from the coupling 
face with the differential case (right) to the 
thrust washer contact face and let the ac¬ 
tual measured dimension be G. 

Standard dimension: 

G-R310-R510: 0.14" (3.5mm) 

R410 : 0.39" (9.85mm) 

3) Measurement of dimension between end 
thrust washers in assembled state. 

In the assembly of the side gear, pinion, 
pinion shaft, pressure ring, and thrust 
washers, press the pressure ring to the pin¬ 
ion shaft in the direction of the axis until 
the clearance becomes 0. Then contact 
the side gear with the pinion to eliminate 
backlash. Measure the distance between 
two thrust washers and let the measured 
dimension be H. 

Measuring condition: 

• Every part should be dry. 

• Measuring compression force 154lbs 
(70kg) 

4) When the dimensions are known, make 
adjustment as follows: 

Arrange the assembly so that ((F - B) + 
G - H) = 0.002" - 0.008" (0.05 ~ 
0.2mm) 

Select thrust washer so as to dimensional 
difference from each of the right and left 
pressure rings to the thrust washer will be 
under 0.002"-0.005 mm. 
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in.(mm) 


Model 

R310-R410 

R410 

Code No. 

68851-24301 

68871-24301 


B 

0.14 (3.5) 

0.31 (8.0) 


F 

3.70 (94) 

5.01 (127.35) 


F-B 

3.56 (90.5) 

4.70 (119.35) 


G 

(0.14 (3.5) 

0.39 (9.85) 


H 

3.70 (94) 

5.09 (129.2) 

(F - B> + G - 

H 

0.002"— 0.008" (0.05-0.2) 

Dimensional difference from each of the 
right and left pressure rings to the 
thrust washer 

0.002" (0.05mm) 



(3) inspection and Correction of each part. 

Clean disassembled parts in wash oil (lead-free 

gasoline, etc.), dry with blown air and inspect. 

1) Inspection and correction of contact and 
sliding surfaces of components. 

a. If dents or damages are found with the 
friction disk and friction plate on the fric¬ 
tion sliding surface ©, four protrusions® 
inside the disk and/or four protrusions @ 
on the outer edge, replace them with new 
parts since clutch pressure will be faulty. 

b. If damages and/or flashes are found with 
pressure ring on the friction sliding surface 
® to the disk, grind the surface by using 
a piece of oil stone and correct the surface 
by sliding on a level block with compound. 

c. If damages andor flashes are found with 
the thrust washer on the sliding surface © 
with the side gear or differential case, re¬ 
move them by applying oil stone. 

d. If dents or damages are found with the 
case on the spacer contact surface ® and 
thrust washer sliding surface ©, or with 
the pressure ring or plate on the protrusion 
engagement groove ©, correct respective 
parts by applying oil stone to restore same 
smoothness as other normal sections. 








e. Correct flashes and/or dents of the follow¬ 
ing parts with oil stone: gear and pressure 
ring sliding diameter ©, side gear and 
thrust washer sliding surface ©, pressure 
ring and pinion sliding ball diameter ®, 
shaft and pressure ring V-surface ®, pres¬ 
sure ring protrusion and case engagement 
surface ®, and the engagement section (§) 
of pressure ring outside diameter and the 
case inside diameter. 


2} Inspection of distortion of friction plate and 
friction disk. 

Check distortion of friction disk and fric¬ 
tion plate by placing a plate or disk on the 
level block. 

Contact the probe leg of a dial gauge set 
on the mount to the plate or disk surface 
and rotate the plate or disk. 

If the dial gauge reading is under 0.08 mm, 
the subject is in norma! condition. If an ex¬ 
cessive distortion is found, replace it with 
new part since it dcauses clutch noise. 


Distortion limit: 

R310R510: 0.003" 

inch (mm) 

(0.08mm) 


R410- : 0.004" 


(0.1 mm) 


3) Inspection of wear of friction plate and fric¬ 
tion disk 

Wear of friction plate and disk can be de¬ 
tected by measuring the thickness of pro¬ 
trusion on the outer edge (section making 
no friction sliding: Photo A) and the fric¬ 
tion sliding surface (Photo B) by using a 
micrometer. 


Wear limit: inch (mm) | 0.004" (0.1) and undeT 





















Likewise, in the case of friction disk, wear 
can be detected by the difference of plate 
thickness between the inner protrusion A 
(surface making no friction sliding) and the 
friction sliding surface B. 

Wear limit: in. (mm)| 0.004 (0.1) and under 


Note: If a sign of seizure is found with friction disk 
and friction plate or if these parts have ex¬ 
cessive wear (0.004"or 0.1 mm and over), 
always replace with new parts since noises 
may be generated or related mechanism 
may be damaged. 


4) Inspection of thrust washer 

If thrust washer is worn out, increased 
backlash between side gear and pinion 
causes noises or damages of tooth. 
Replace such thrust washer with a new 
part. 

Note: Measure the plate thickness with a 
micrometer. 

Replace washer if the thickness reading is 
under below. 

R310 R510: 0.05" (1.3 mm) 

R410- : 0.05" (1.25 mm) 





in.(mm) 


Parts 

R310R510 

R410 

Code No. 

Thickness 

Code No. 

Thickness 


68851-24391 

0.068 

68871-24391 

0.09 

Friction plate 

Plate 1.75 

(1.75) 

Plate 2.4 

(2.4) 

68851-24411 

0.073 

68871-24411 

0.10 


Plate 1.85 

(1.85) 

Plate 2.5 

(2.5) 

Friction disk 

68851-24421 

0.07 

(1.75) 

68871-24421 

0.09 

(2.4) 


68851-24431 

0.059 

68871-24431 

0.063 


standard 

(1.5) 

standard 

(1.6) 

Thrust washer 

68851-24441 

0.063 

(1.6) 

68871-24441 

0.057 

(1.45) 


68851-24451 

0.067 

68871-24451 

0.069 



(1.7) 


(1.75) 













3. Reassembly 

1) Apply specified differential gear oil to 
thrust washer and insert it to the differen¬ 
tial case B. 

Assemle thrust washer, three friction 
plates, one friction disk, one friction plate 
and one friction disk in this order onto the 
differential case B. 

© Thrust washer 
© Friction plate 
© Friction disk 
© Diff. case B 

Note: Care must be taken since an error 
in assembling sequence deteri¬ 
orates L.S.D. performance. 
Arrange four protrusions on the 
pressure ring and friction plate to 
match, place on a round bar, and in¬ 
sert along four grooves on the 
differential case. 

Note: When inserting inner parts, fully ap¬ 
ply specified differentia! gear oil to 
pressure ring, friction disk and 
plate. 

Insert the side gear to the pressure 
ring. 

2) Insert the pinion to the pinion shaft. Then 
assemble it to V-shaped groove of pres¬ 
sure ring assembled to the case and make 
four pinions and side gears engage to one 
another. 

3) Assemble side gear to the pinion, then in¬ 
sert the pressure ring to the case. 


4) Insert the clutch plate from behind the 
pressure ring in the order of one friction 
disk, one friction plate, one friction disk, 
and three friction plates by guiding the pro¬ 
trusions on the plates to engage the case 
grooves. 

Insert the thrust washer (after fully apply¬ 
ing specified differential gear oil) to the left 
side case. 
























































5) Connect differential cases. Match the 
match marks to match ring gear bolt hole 
position. 

M: Match mark 


6) Tighten mounting screws. 


Note: 

Reassembling of LSD assy in differential housing 
and axle assy is quite same procedure for stan¬ 
dard differential. Refer R510B WSM (Code 
No.97899-60240 or 97899-60250) page 
111-18-. 


4. Operational Check 

1) Fix one of the side gears and turn the other 
side gear with a torque wrench and meas¬ 
ure torque when the side gear starts to 
turn. 

Note: Check that the torque reading is wi¬ 
thin 7.23 ft.lb (1 kgf.m)or wrench 
turns smoothly. 


2) Check the dislocation of spiral bevel gear's 
outer diameter by a dial gauge. 
Allowable dislocation: Within 0.002" 
(0.05mm) 
















































4. Recommended Oil 

(1) Recommended oil 

• Oil used in the factory: M80 B Gear oil 
(Kubota Genuine Oil) 


• Interchangeable oil 


Shell 

Shell Ddonax TD 

Mobil 

Mobil and Super Universal 


Multi-purpose Thuban EP 

SAE 80W 

Chevron 

Chevron Universal Gear 

Lubricant SAE 80W — 90 

[texaco] 

Multi-gear Lubricant EP 

SAE 80W - 90 


(2) Inspection, replenishment, and replacement 
period of differential oil 

Drained differential oil from the drain plug is 
turbid in black compared with unused oil. Note 
that the turbidity is caused by the mixture of 
surface treatment agent (phosphate coating) 
on the clutch plate. Do not misunderstand it 
for discoloration of degraded differential oil. 

1) Replacement of oil for new vehible: 500hs 
(First time) 

2) inspection and replenishment: Every 
500hs 

3) Oil replacement: Every lOOOhs 

(3) Oil amount 


Model 

R310 

R410 

R510 

Front differential 
and axle assy 

0.61 usgal 
(2.3 i) 

1.93 usgal 
(7.30 

2.9 usgal 
(11.0£) 

Rear differential and 
axle assy 

(including reduction 
gear case) 

0.66 usgal 
(2.5£) 

2.17 usgal 
(8.21!) 

3.0 usgal 
(11.3£) 


When replacing or refilling the oil, securely check the oil level. 
In the factory, gear oil M8GB is supplied in LSD. 
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